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I MUNICIPAL AND INDUSTRIAL WATER
SUPPLY ECONOMICS

!
1.0 Summ~ry

! fro

I 2.0 Introduction

The purpose of this technical report is to provide a description of the affected environment for
resources associated with M&I water supply economics. In order to accurately describe the
affected environment for M&I water supply economics, it is necessary to define not only the
current conditions but also the historical conditions. The historical conditions are described to
place current conditions in perspective. This report describes the relevant regulatory context,
historical M&I water use and cost trends, and existing M&I water use and costs for the study
area. The current and historical conditions will be described in this report for each of the five
regions within the study area: Delta Region, Bay Region, Sacramento River Region, San
Joaquin River Region, and Other SWI~. Service Areas. The executive summary contained in this
technical report, in conjunction with other information, data, and modeling developed duringpre-
feasibility analysis, will be used to prepare the "Affected Environment" section of the
Programmatic EIR/EIS.

Several assessment variables have been identified to provide ways of measuring and comparing
the potential effects of the proposed and alternative CALFED actions on M&I water costs and
economics. The’key assessment variables are:

¯ Water supply and shortage costs,
¯ Water treatment and other water quality costs, and
¯ Water conservation costs.

3.0 Sources of Information (1994b), provides population data and
regional-level estimates of water demand

The primary sources of data used in this and supply. Data on M&I deliveries of the
description were provided by the California Central Valley Project (CVP) and the State
Department of Water Resources (DWR) and Water Project (SWP) are from Reclama-
the U.S. Bureau of Reclamation tion’s 1996 and Industrial Full-"Municipal
(Reclamation). DWR’s Bulletin 166-4 Cost Water Rates" and from DWR’s
(1994a), "Urban Water Use in California," Bulletin 132-93, "Management of the
provides detailed information on water use California State Water Project" (1994c),
for individual providers and is used as the respectively.
primary source of information on historical
and current M&I water use. Bulletin 160-93, These sources have been supplemented with
"The Califomia Water Plan Update" data supplied by individual providers
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concerning their water rates and water water utilities, and any public or private
supply plans. Some providers have supplied interests who pay any part of the costs or
recent water supply studies and other receive the benefits of water service qualify.
relevant documents. In general, little data
are available for small providers and The providers may be affected by CALFED
residential use ~utside defined water actions in many ways. For example, any
districts. For the South Coast Region, Delta M&I provider may be affected by
additional information is obtained from CALFED actions that directly or indirectly
Metropolitan Water District of Southern affect land use. M&I water supply
California’s (Metropolitan’s) Integrated economies is coneemed only with CALFED
Resources Plan (1996), and information actions that may affect M&I provider water
about water quality problems was obtained supplies or costs, including costs of potable
from Metropolitan’s Salinity Management water treatment.
Study Phase 1 Progress Report (Bookman
Edmonston Engineering, 1997) 4.2 Regulatory Context

4.0 Environmental Setting Water rights define the terms and conditions
of M&I water use. Water rights are a right of

4.1 Study Area use, not ownership; and are subject to
changing regulations that condition the

The Delta regioia has been identified as the timing, quantity, place, and type of use.
primary "problem area" by CALFED. This Water diversions from the Delta are allowed
region consists of the legally defined Delta, .under riparian or appropriative water fights.
Suisun Bay to Carquinez Strait, and Suisun Riparian landowners have a right to divert a
Marsh. This document also provides portion of the natural flow for reasonable
appropriate information to describe the and beneficial use on the owner’s land
affected environment "solution area." The within the watershed.
solution area includes the Delta Region and
other areas in California that may affect or In case of water shortage, users must share
be affected by potential CALFED actions, in the available supply according to each
The solution area, exclusive of the Delta owner’s reasonable requirements and uses
problem area, consists of the service areas of (Jones & Stokes Associates, 1995).,
M&I water providers who obtain water Appropdative water fights are based on a
exported from the Delta. Water is exported history of beneficial use rather than location
by facilities owned by the SWP and the adjacent to the water supply. Appropriative
CVP. A map of’the study area is provided as rights established after 1914 require a permit
Figure 1, and a map of CVP and SWP key from the State Water Resources Control
facilities is provided as Figure 2. Board (SWRCB) (Thomas 1992.).

For the purposes of economics, the specific Diversion and storage by the CVP are
groups of affected persons must be allowed under appropriative rights. Permits
described. The term "provider" includes all for CVP were first issued in 1958 (Decision
persons having a direct economic stake in [D]-893), and permits for SWP were issued
the water supply and costs of the provider, in 1967 03-1275 and D-1291). The Delta
End-users of water, shareholders in private Protection Act of 1959 declared that the
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maintenance of an adequate water supply drinking water quality. The 1986for for
urban use and for export to water-deficient amendments set deadlines for standards for
areas, among other uses, was necessary, specific contaminants; increased the number
D-1485, adopted by SWRCB in 1978, of contaminants that must be monitored; and
required SWP and CVP to meet Delta water strengthened enforcement, groundwater, and
quality standards. D-1630 was proposed in technical assistance programs. The Act
1992 but withdrawn, and Delta export allows states to set and enforce their own
operations have been guided recently by standards, as long as the state’s standards are
D-1485; the Endangered Species Act; the at least as protective as the federal standards.
Bay-Delta Agreement of December 15, The 1996 amendments reform the standard-
1994; the Coordinated Operations setting process used by EPA, require EPA to

between SWP and CVP; and the work with states to source-waterAgreement develop
Central Valley Project Improvement Act assessment programs, and establish a state
(CVPIA) of 1992. revolving loan fund. California’s Safe

Drinking Water Act of 1976 requires the
The SWP is involved in several initiatives State Department of Health Services to
that may affect SWP M&I water supplies, administer the state law. The standards are
Especially, the Monterey Agreement will 1) described in the California Code of
allow water to b’e allocated in proportion to Regulations, Title 22.
each contractor’s share of entitlements with
no initial reduction in agricultural supplies, 4.3 Delta Region
2) retire 45,000 acre-feet (AF) of
agricultural entitlement, 3) transfer 130,000 The solution area is defined as the service
AF of entitlement from agricultural to urban areas of Delta M&I providers, including the
contractors by willing sale, 4) transfer Cities of Pittsburg, Antioch, Tracy,
control of the Kern Fan Element to Brentwood, Isleton, parts of Stockton and
designated agricultural contractors, and 5) Sacramento, and a variety of small
change the way in which Castaic Lake and communities and residential users located
Lake Pert’is may be operated, around the Delta. Figure 3 shoffs the

location of important M&I water use within
M&I water providers are also subject to laws the problem area.
involving water quality. California’s Porter-
Cologne Water Quality Control Act requires 4.3.1 Historical Perspective
the adoption of water quality control plans
by nine Regional Water Quality Control The human history of the Delta is
Boards (RWQCBs). The plans are subject to characterized by changing cultures,
approval by the SWRCB and the U.S. economy, and population pattems. At the
Environmental Protection Act (EPA). time Europeans first arrived, most of the
Anyone who discharges or proposes to Delta was inhabited by Miwok Indians. The
discharge waste must file a for early was largely fur trade. In thereport economy
approval of applicable permits by mid-1800s, steamboats and the gold rush
appropriate RWQCBs. increased commerce between San Francisco

and Sacramento. Sedimentation from
The 1974 Federal Safe Drinking Water Act hydraulic mining had largely curtailed deep
(Act) requires EPA to set national standards draft navigation by 1890. Settlement of the
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Delta for agriculture and fisheries also 4.3.2 Current Resource Conditions
increased during this period, and the advent
of power dredges and more permanent Municipal water use within the Delta region
reclamation led to permanent settlements, occurs primarily near the edges of the region
Flooding, siltation, and loss of commercial within the urban areas of Stockton,
fisheries led to the abandonment of a Sacramento, Pittsburg, and Antioch.
number of Delta settlements over time
(California Stat~ Lands Commission, 1991). Water is also provided for municipal use in a

number of small communities and individual
In the early 1900s, many small towns residences located around the Delta. Table 1
became more dependent on recreation, shows population, water use, and cost data
especially sport fishing, for their economic from DWR (1994a) for some major Delta
base. More recently, residential development providers. Industrial use occurs within the
associated with commuters has become the service areas of these providers, and a few
region’s major source growth, large users a significantof economic industrial divert
but agriculture and recreation still account share of total M&I use within the Delta.
for much of the region’s economy in the Figure 5 shows 1980 to 1990 use by the
more rural areas. Delta providers as a percentage of 1990 use.

I Much of the residential development in the The City of Sacramento serves water to a
Delta is now part of the Sacramento and section of the city within the Delta. Much of
Stockton metropolitan areas, and other this area is commonly known as "the

I towns and devdopments provide housing pocket" because of its location within a bend
for Central Valley or coastal cities of the Sacramento River east of Interstate 5.
commuters. Until recently, most The Delta also includes part of South
urbanization in California occurred near the Sacramento. The city provides water from
coastal cities. In the last decade, there has the Sacramento and American rivers and
been a relative shift in new development from groundwater. The city does not divert

i from the coast to more inland locations such surface water from within the Delta region.
as the Delta. This shift has been caused by
several factors. For example, land available West Sacramento serves M&I uses west ofI for new development is limited within the the Sacramento River and within the Delta.
coastal regions. This lack of land caused a Data for West Sacramento are not available
rise in home prices near the coast and fueled from DWR (1994a). Surface water and
residential development inland. Areas that groundwater are used. Approximately 9,700
were once suburbs develop their own service AF were diverted into the system in 1995, of

I industries, and the jobs created there make which approximately 9,000 AF were surface
commuting frora inland locations a feasible water (Houston pers. comm., 1996). Surface
proposition. Total M&I water use in the water is taken from the Sacramento River

I Delta has increased over time with the under water rights and a CVP contract at a
increase in population. Figure 4 shows point within the Delta just north of
population trends for some Delta M&I Interstate 80.

I providers.
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Characteristic Pittsburg Antioch ¯ Stockton" Sacramento" Tract Brentwood lsleton Rio Vistab

Current population 50,400 69,500 226,300 391,100 40,500 9,675 870
1990 population 47,564 62,195 210,943 369,365 33,000 7,563 833 3,316
1990 mgd water into system 3,066 3,823 17,130 37,157 3,345 532 83 370
AF water into system 1990 9,411 11,734 52,578 114,048 10,267 1,633 255 1,136
1990 service connections 12,313 18,801 64,179 111,785 9,964 2,278 353 1,403
1990 gpcd 176 168 183 272 270 193 273 306 o~
Percent purchased 100% 64% 52% 0% 42% 0% 0% 0% to
Percent metered 99% 100% 100% 3% 100% 100% 100% 14%
Percent surface water 100% 100% 52% 95% 42% 0% 0% 0%
$/af average cost $952 $702 $311 $165 $485

¢q

Notes:                                                                                                                                                           ~
gped = Gallons per capita per day.                                                                                                                                     [
mgd -- Million gallons per day.                                                                                                                                       �O

¯ Only part of the provider is located within the statutory Delta.
b Borders the statutory Delta.

Table 1. Characteristics of Some Delta M&I Providers
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The City of Sto6kton is served by three operates two water treatmentCCWD
purveyors: the California Water Service facilities: The Ralph D. Bollman Treatment
Company, the City of Stockton, and San Plant began operations in 1968 and can treat
Joaquin County. Each of these agencies 90-100 million gallons per day (mgd); the
serves parts of the Delta. The only direct Randall-Bold Water Treatment Plant began
diversion of water from the Delta is for operations in 1992. The Los Vaqueros
several golf courses and small landscape Reservoir Project will improve the quality
uses. Most M&I water is from groundwater, and reliability of CCWD’s M&I supplies.
from the Calaveras River through Stockton
East Water District, and from the Stanislaus The City of Antioch obtains its supply from
River through CVP. The share of supplies CCWD and from a separate Delta diversion

surface water and groundwater under a 7,670-AF right. The diversion andprovidedby
varies according to hydrologic conditions, treatment facility can handle up to 8.3 mgd
The city currently supplies a small parcel (9,300 AF/year), but water quality limits that

amount. The salinity of the water at thewithintheDelta reclaimedwater.
diversion determines when water will be
diverted and, consequently, the share of theThe City of Stockton has submitted an

application to SWRCB to divert up to city’s water provided by the diversion as
opposed to that supplied by CCWD.45,000 AF annually from the San Joaquin
Typically, diversion ceases when salinityRiver downstream of its existing wastewater
reaches about 200 millionpartsper (ppm),treatment plant. The diversion would but diversion may continue at higher salinity

recover "an amount of water equal to that if water quality (as a function of the tidal
discharged into the San Joaquin River at the is to Ascycle) expected improve. suggested
City’s Regional Waste Water Control by Table 1, Antioch is able to supply about
Plant..." (City of Stockton, 1996). The 35% of its water needs with this diversion.
additional water would be brought into the
city for treatment or would be provided to The City of Brentwood currently relies on
agriculture in exchange for groundwater groundwater for its water supplies, but the
currently used for agriculture, city has an agreement with CCWD to

acquire up to 7,000 AF annually in the
Contra Costa Water District (CCWD) serves future. Some of this need will be met with
lands within and outside the legal Delta in the 21,000 AF CCWD has agreed to
Contra Costa County. CCWD currently distribute for ECCID.
provides municipal water within the Delta
for the Cities of Antioch and Pittsburg, and Additional towns andcommunities in the
in Oakley Water District. Most of CCWD’s Delta region not included in Table 1 or in

water is obtained through a 195,000-AF the discussion above include:
contract for CVP water, which is pumped
from the Delta into the Contra Costa Canal Bethany, Freeport,

from Rock Slough. CCWD can also pump Bethel Island, Hoods,

up to 26,700 AF annually from Mallard Byron, Oakley,

Slough and has agreed to use up to 21,000 Collinsville, Ryde,

AF per year of Costa Irrigation Cortland, San JoaquinCity,EastContra Discovery Bay, Terminous, and
District (ECCID) water to serve M&I Four Comers, Walnut Grove.
demands within ECCID.
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Most of these towns are served by a larger will be affected by groundwater
provider, a small district, or individual development and extraction costs.
groundwater wells. The town of Oakley is Groundwater quality is an increasing
served by Diablo Water District, which concern in some areas, and quality may
obtains raw water from CCWD. The City of affect the choice of supply and water
Antioch is the purveyor for the Discovery blending and treatment costs.
Bay area. Bethel Island residential users are
served by several small water districts. The City of Tracy currently obtains its water

supplies from groundwater and a CVP
Other industrial.users within the Delta divert contract. The 1996 CVP contract rate for
water under individual water fights. CCWD Traey was $37.02 per AF (Reclamation,
(1996b) lists the following industrial water 1996). In 1992, the City of Tracy filed a
users and their annual diversion fight: water fights application with SWRCB to
Gaylord Container Corporation (28,000 AF), divert water from the Delta in the vicinity of
El Dupont De Nemours & Co. (1,405 AF), the Westside Irrigation District pump station
Tosco Corporation Lion Oil Division on Wicklund Road (Bayley pers. comm.,
(16,650 AF), and USS Posco (12,900 AF). 1996). The City may also propose to convert
Dupont obtains most of its water needs existing agricultural fights to M&I uses as
through Diablo Water District. the land is developed, and may propose to

have both of these supplies wheeled through
All of these users, except for Dupont, also the Delta Mendota Canal to its water
obtain water through CCWD. Shell Oil is treatment plant.
alsoan important industrial customer for
CCWD, diverting about 10,000 AF annually 4.4 Bay Region
from the Contm Costa Canal. Total
industrial water sales by CCWD varied from The Bay Region, for purposes here, includes
27,000 to 48,000 AF from 1984 to 1993, areas served by any of four facilities that
accounting for about one-third of CCWD’s export water from the Delta for M&I use:
raw water demand (CCWD, 1996c). the Contra Costa Canal of the CVP, the San

Felipe Division of the CVP, the North Bay
Costs of existing and additional water Aqueduct of the SWP, and the South Bay
supplies for Delta providers differ Aqueduct of the SWP. In addition, some
substantially, depending on existing and other areas are affected because of water
potential sources of water. Existing raw exchanges that occur i.nvolving the Hetch-
water costs for CCWD are influenced by Hetchy and South Bay aqueducts.
CVP rate-setting policies and the CVPIA.
The 1996 CVP contract rate was $32.35 per 4.4.1 Historical Perspective
AF. Water costs to wholesale buyers and at
the retail level are also being affected by the From approximately 1900 to the present,
Los Vaqueros Reservoir project. In the California’s population grew exponentially.
future, new water costs will probably be Until recently, much of this growth was
affected by water reclamation and water concentrated in the coastal areas. A state
transfer costs. Water costs near Sacramento population of about 5 million in 1930
and Stockton are also affected by CVP doubled by 1950 and doubled again by
policies. In many locations, raw water costs 1970. The rate of incr.eased growth slowed
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between 1970 and 1990, when 10 million supply: the North Bay, the South Bay, and
people were added to the state’s population. CCWD. The North Bay consists of SWP
The state’s population as of 1990 was 30 entitlement holders served by the North Bay
million people (.Carter and Nuckton, 1990; Aqueduct (NBA) of the SWP and others
DWR, 1994b). Figure 6 shows population in who have used or could use this facility in
DWR’s San Francisco Bay Region fi:om exchanges. Two water districts are served by
1963 to 1990, and projected population to the NBA: Napa County Flood Control and
2000. Population increased from about Water Conservation District (NCFCWCD),
4.537 million in 1970 to 5.484 million in and Solano County Flood Control and
1990, for an annual growth rate of 2.25 Water Conservation District (SCFCWCD).
percent. The growth rate slowed between NCFCWCD serves SWP water in southern ’
1990 and 1995. SCFCWCD the citiesNapaCounty. serves

ofVallejo, Vacaville, Fairfield, Benicia, and
Early in the state’s history, population Suisun. The two districts have transferred
growth along the coast outstripped the water and obtained surplus water through
ability of the coast’s small and seasonally the facility. In addition to SWP entitlement
dry watersheds to provide adequate water water, Vallejo receives water- rights water
supplies. Urban providers built projects, through the NBA.
such as Hetch-Hetchy, to bring water from
more reliable supplies. Continued growth All Agency Residential
led to projects such as the SWP and CVP, Year Uses Onl),    Onl),
which generally move water from the north
and east to the south and west. 1990 193 106

1980 180
1968 179 164

Per capita use has been affected by several 1963 146
trends. Increased real incomes and new
water-using technologies increased per SOURCES:
capita use. As urbanization spread eastward DWP, 1994, 1983, and 1970.

within the region, the warmer climate and
increased average lot size increased average Table 2. Gallons per Capita per Day Water Use,

San Francisco Region, 1963-1990
per capita use. More recently, urban water
conservation measures have dampened these The South Bay is served by the South Bay
trends. Table 2 shows three measures of per Aqueduct, an SWP facility, and through
capita water use in DWR’s San Francisco CVP contract supplies supplied through the
Bay Region in 1"963, 1968, 1980, and 1990. San Felipe Division. Three SWP entitlement
Since 1968, per capita use has increased holders--Alameda County Water District,
slightly, probably due to new residential Alameda County Zone 7, and the Santa
development in the warmer, more inland Clara Valley Water District (SCVWD)--are
portions of the region, located in the South Bay. SCVWD is also

served by the San Felipe Unit of the CVP
4.4.2 Current Resource Conditions and wholesales water in a large part of the

south San Francisco Bay.
Three subregions within the Bay Region are
internally independent in terms of water
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I For here, CCWD includes that costs $85 to $330 per AF. Costs of CVPpurposes
portion of the District not within the Delta. supplies, which currently range from $32 to
This includes the cities of Concord, Walnut $95 per AF, will be affected by the CVPIA.

I Creek, Pleasant Hill, and Martinez, and DWR (1994a) estimated SWP unit water
other areas south and west of the statutory charges for North and South Bay contractors

I Delta. of $212 and $109 per AF, respectively.
Because local water supplies are generally

The Bay Area currently relies on the CVP fully utilized, future supply increases are

I and SWP for about 30 % of its urban water likely to come from additional water imports
demands. Without East Bay Municipal or reclamation. The region generally has
Utilities District (EBMUD), the share rises adequate water supplies during average

I to about 40 percent. Table 3 shows recent conditions, but supply deficits are a problem
imports into the region through CVP and in dry conditions. Water transfers and
SWP facilities. These data show the conservation were used during the recent

I influence of drought and reduced water drought to attain balance betweensupplies
allocations, especially in 1991 and 1992. and demand (CUWA, 1991), and this pattern
Most imported water is delivered through could be expected to continue in the future.
the Contra Costa Canal and the South Bay
Aqueduct, with smaller shares delivered 4.5 Sacramento River Region
through the CVP’s San Felipe Division and
the North Bay Aqueduct. Table 4 shows This region includes the CVP service areas
characteristics of some Bay Area M&I of M&I providers in the Sacramento Valley

I providers, and a small SWP service area in the Feather
River basin. Most of the region is located in

Per capita use is generally largest in the the Sacramento area and near Redding.

I southern and eastern parts of the region.
Many providers are entirely reliant on water 4.5.1 Historical Perspective
wholesalers for their supplies. Water users in
the region are almost entirely metered, and The first use of the Sacramento River
groundwater is an important part of supply Region was for grazing and trapping, but the
for some providers, first significant immigration into the region

involved the rush of 1849gold period
Water quality varies among the export through the late nineteenth century. Most of

I facilities that serve the region. The North the population lived in mining communities
Bay Aqueduct intake is in the North Delta in the foothills, and Sacramento grew first as
where water quality is often better than in a port for delivery of goods and people from
the southern or western Delta. The CCWD San Francisco, and later as the terminus of
intake is located in Rock Slough in the the first transcontinental railroad.
western Delta, where salinity is a major Agriculture developed to serve the mining

I concern, communities, and the designation of
Sacramento as the state capitol led to

Costs of existing and future water supplies additional growth. Economic patterns in the

I are affected by the mix of supplies and their twentieth century have mirrored national
costs. DWR (1994b) estimated that trends as services, trade, and government
groundwater for urban use in the region have become larger shares of the economy;

I
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Water Source 1990 1991 1992 1993    1994

Central Valley Project
¢ontra Costa Canal 186,679 153,363 109,576 93,267 134,903
San Felipe Unit 65,390 53,352 69,530 56,066 81,842

State Water Project
North Bay Aqueduct 26,071 8,352 16,171 24,234 -
South Bay Aqueduct ~ 50.259 76.661 124.180 -

Total 434,877 265,326 271,938 297,747

NOTES:
Does not include water rights deliveries or water transfers.
-- = Not available.

!SOURCES:
Reclamation, 1996; DWR 1996.

Table 3. M&I Water Delivered to the Bay Region from the Delta, 1990-1994 (AF)

1990 mg 1990 Percent $/AF
1990 Water into Service 1990 Percent Percent Surface Average

Provider Population System Connections SPed Purchased Metered Water Cost

Vallejo 109,199 7,087 35,000 178 79 100 100

Fairfidd 77,211 5,405 19,088 192 100 100 100
Vacaville 71,479 4,720 20,412 181 53 100 53
San Francisco 723,959 31,685 164,892 120 0 100 100 $484
Palo Alto 56,000 4,465 18,912 218 100 100 100

San Jose 873,714 41,154 201,150 129 47 100 55 $664
Santa Clara 93,800 7,988 23,031 233 38 100 38
Sunnyvale I 17,229 7,606 27,434 178 80 100 80

Pleasanton 50,570 4,818 16,195 261 68 98 68
Concord 190,000 12,107 54,538 175 100 100 I00

Table 4. Characteristics of Some Bay Region Providers
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while mining and agriculture have declined area. Most surface water in the isuse region
in relative, if not absolute, terms, diverted from the American River. Direct

diversions from the Sacramento River may
Figure 7 shows population in DWR’s provide a larger share of supplies in the
Sacramento River Region from 1963 to future. The other part of the region affected
1990, and projected population to 2000. by CALFED actions is in and near the City
Population increased from about 1.227 of Redding. The CVP provides municipal
million in 1970 to 2.209 million in 1990 for water service to a large number of small
an annual growth rate of 8.26 percent. The M&I providers in the area.
growth rate slowed between 1990 and 1995.

Table 6 shows recent diversions for M&I
Table 5 shows three measures of per capita use through CVP facilities. These data show
water use in DWR’s Sacramento River the influence of drought and reduced water
Region in 1963,. 1968, 198,0 and 1990. allocations, especially in 1991 and 1992.
Since 1 has Most providers in the region have water968,averagepercapitause
declined, possibly due to smaller lot sizes service contracts that exceed their immediate
and conservation measures in new needs; therefore, reductions in deliveries

during the drought were not as noticeable asresidentialdevelopments.
in some other regions.

All Agency Residential Table 7 shows some characteristics ofYear Uses Only ,, Only
1990 301 169 Sacramento area M&I providers. Per capita
1980 305 use rates are among the highest in the state,
1968 351 289 landscaping, pricingreflectingclimate, and
1963 263 factors. Some providers are entirely reliant

on the CVP for their supplies. A large share
SOURCES: of water in the metered.users regionagenot

DWR 1994, 1983, and 1970. Groundwater is the sole source of supply for
some providers; however, some rely entirely

Table 5. Gallons per Capita per Day Water Use surface water CVPon deliveries,especially
Sacramento Region, 1963-1990             water-service water. Water costs per AF

delivered are generally low in comparison to4.5.2 Current Resource Conditions          other regions.

The Sacramento Valley has relatively This region is almost entirely upstream of the
Delta, and surface water quality is generallyabundantwatersuppliesof good qualityin

comparison to the other regions. The region good to excellent. At times, drainagealso differs from the other regions in that it
does not use M&I water exported directly upstream of Sacramento from the Colusa

from the Delta. Rather, the region is affected Basin Drain and other return flows has

primarily because CVP project yield is resulted in loading of agricultural chemicals.

allocated among all CVP water service Rice farmers have recently worked to
contracts, and CVP yield could be affected manage drainage discharges to reduce this
by CALFED actions, problem. Other water quality problems in the

basin have involved mine drainage,
The major M&I.water use in the region wastewater, and urban runoff, but none of
occurs within the Sacramento metropolitan these problems are considered serious.
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I Water Source 1990 1991 1992    1993 1994

Central Valley Project

i Clear Creek Unit           1,451 659 2,460 2,076 2,329
Cow Creek Unit 3,342 1,817 3,206 5,342 6,674
Folsom Dam and Reservoir27,454 40,743 23,360 20,895 30,693
Folsom South (SMUD) 5,829 3,600 3,564 1,673 1,727

I Sacramento River 8,900 7,753 7,945 8,314 9,321
Shasta Dam and Reservoir 1,852 1,417 1,017 2,694 1,338
Spring Creek Conduit 638 337 777 885 688

I Toyon Pipeline 2,471 2,071 2,537 2,164 2,479

State Water Project
Feather River Area 1.448 866 2.128 ~ --

Total 53,385 59,263 46,994 47,519

I NOTES:

Does not include water fights deliveries or water transfers.
-- = Not available.

I                      SOURCES:

Reclamation, 1996; DWR 1996

I Table 6. M&I Water Delivered to the Sacramento the SWP and CVPRegionby

I
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1990 mg 1990 Percent $/AF
1990    Water into Service 1990 Percent Percent Surface Average

Provider Population System Connections aped Purchased Metered Water Cost

Redding 66,462 6,890 21,112 284 70 100 70 $254

Sacramento, 166,000 16,055 46,064 265 0 100 0
Citizens Utility

Fair Oaks 38,005 4,949 12,641 357 95 6 95

Roseville 44,685 4,642 17,249 285 100 10 1O0

Sacramento, 369,365 37,157 I l 1,785 276 0 2 95 $165
CiW of

Orangevale/       20,000     4,309         6,402     590 100 6
Roseville

Carmichael       38,550     4,191        10,830     298         60        5      60

Metered percentage based onl), on available data for all service connections. I

Table 7. Characteristics of Some Sacramento Region Providers

I

i
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I The has supplies, recent development has been more orientedregiongenerally adequate
even during drought, and some providers to industry, services, tourism, and
have excess supplies in the form of unused government.

I contracts, water rights, excessand
groundwater capacity. DWR (1994b) Figure 8 shows population in DWR’s San

i estimated that urban groundwater in the Joaquin River and Tulare Lake regions from
region costs $50 to $80 per AF. Some 1963 to 1990, and projected population to
providers, however, are entirely dependent 2000. Population increased from about

I on CVP water service contract supplies for 1.676 million in 1970 to 2.974 million in
their water, and these supplies can be 1990, for an annual growth rate of 7.72
reduced in dry conditions. CVP contract

i supplies currently cost anywhere from $9 to
percent. The growth rate slowed between

$46 per AF (Reclamation, 1996). For these 1990 and 1995. Table 8 shows three

providers, drought conservation and water measures of per capita water use in DWR’s

i transfers may be used in the future during San Joaquin River and Tulare Lake regions

drought to obtain supply/demand balance, in 1963, 1968, 1980, and 1990. Since 1968,
per capita use has declined, probably in

I 4.6 San Joaquin River Region response to smaller lot size, more use of
modem conservation in new housing, and

The San Joaquin River Region includes only perhaps changing patterns of water use in

I those M&I providers in the San Joaquin industry and commerce.
Valley with some current use or planned use
of CVP or SWP supplies exported from the All Agency Residential

I Delta. CVP water service contracts in the Year Uses Onl7 Oni)’
region are served by the Delta-Mendota or
San Luis canals. SWP entitlements are Tulare Lake Region

I served via the California Aqueduct. 1990 30l 202
1980 320
1968 363 3254.6.1 Historical Perspective 1963 314

I San Joaquin Region
The European history of the San Joaquin 1990 309 216
Valley Region began with settlement by the 198o 355

I Spanish for cattle ranching. By the mid- 1968 436 338

18008, gold mining to the north and east
1963 317

created a demand for agricultural products Table 8. Gallons per Capita per Day Water UseI and led to the first large irrigation SanJoaquinandTulareRegions,
developments in the region. Large areas of 1963-1990
wetlands such a:s Tulare Lake wereI reclaimed for agriculture, and the advent of 4.6.2 Current Resource Conditions
the railroad expanded agricultural markets to

i the rest of the nation. Many early irrigation The largest CVP M&I water users are
developments were private, but the federal Avenal, Coalinga, Huron, Westlands Water
government played a larger role in this District, and Tracy, but small amounts of

I century with multi-purpose projects on the M&I water are taken by a number of other
eastside rivers and valley floor. Urban areas districts. Stockton East is included in this
first developed to serve agriculture; but group, with a CVP contract of 38,000 AF.
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I M&I in the Friant Division of the Metropolitan Water District of Southernwateruse
CVP is not included. The City of California (Metropolitan) in DWR’s South
Bakersfield obtains SWP M&I supplies Coast region. The South Coast M&I water

I through Kern County Water Agency demand exceeds the demands of all other M&I
(KCWA). regions combined. The region includes

I Ventura, Los Angeles, and Orange counties;
Table 9 shows recent imports into the region and the western portions of San Diego,
through CVP and SWP facilities. These data Riverside, and San Bemardino counties.

l show the influence of the recent drought and
reduced allocations, especially in 1991 and The study area also includes service areas
1992. Most Delta water delivered into the receiving SWP water in DWR’s Central Coast

I region is provided to KCWA. This water is Region, the Antelope Valley and Mojave
delivered for several uses within Kern County River planning subareas of the South Lahontan
in exchange for groundwater pumped by the region, and the Coachella planning subarea of

I City of Bakersfield. the Colorado River region. Central Coast SWP
contractors are Santa Barbara County Flood

i Table 10 shows characteristics of some San Control and Water Conservation District
Joaquin Valley M&I providers. Per capita use (SBCFCWCD) and San Luis Obispo Flood
rates are generally higher than in the coastal Control and Water Conservation District.

I regions, reflecting climate and landscaping These districts are served by deliveries through
factors, the Coastal Aqueduct of SWP.

I For the four providers with data available, two 4.7.1 Historical Perspective
use both surface water and groundwater. The
two smaller providers rely on imported water The fu’st European use of the Central and

I for all of their supplies. South Coast regions involved Spanish
settlement for trade and cattle production.

Existing and future water supply costs are After statehood, the region grew quickly as
I affected by the mix of water sources and their agriculture, business, and industry took

costs. Groundwater and surface water costs are advantage of the region’s warm Mediterranean
important. DWR (1994b) estimated that climate. The rapidly expanding South Coast

I population soon required water imports fromgroundwaterfor urban anywhere
fi~m $70 to $270 per AF. In 1996, contract the east, and the Los Angeles Aqueduct, therates for CVP water were $18 to $66 per AF
(Reclamation, 1996). DWR (1994b) estimated Colorado River Aqueduct, the San Diego

SWP unit water charges of $57 per AF. Aqueduct, and the SWP were developed to
Additional groundwater development in some meet this need. The Los Angeles metropolitan

I areas may be limited by water-quality area is now the second largest in the nation.
concerns. Water transfers and conservation are
likely future sources of supply in dry years. Figure 9 shows population in DWR’s Central

I Coast, South Coast, and South Lahontan
4.7 Other SWP Service Areas regions from 1963 to 1990, and projected

population to 2000. This population increased
I includes service of all from about 12.1 million in 1970 to 18.2Thisregion the

SWP entitlement holders south of Kern million in 1990, for an annual growth rate of

i County. The single largest provider is

CALFED Bay-Delta Program M&I Water Supply Economies
DraR Affected Environment Technical Report 23 August 1997

I
C--002583

C-002583



I

1
Water Source 1990 1991 1992 1993 1994

Central Valley Project
Cross Valley Canal 459 407 297 0 0
Delta Mendota Canal 5,531 5,586 7,221 8,005 7,843
San Luis Canal 12,996 10,528 15,098 11,787 14,374

State Water Project
Kern County Water 127.837 33A22 56.305 94.220 - |Agency

Total 146,823    49,643    78,921 114,012
I

NOTES:
Does not include water rights deliveries or water transfers.
-- = Not available.

SOURCES:
1996; DWR 1996.

I
R, eclamation,

Table 9. M&I Water Delivered to the San Joaquin Region from the Delta, 1990-1994

1990 mg 1990 Percent $/AF
1990    Water into Service 1990 Percent Percent Surface Average

Provider Population System Connections gpcd Purchased Metered Water Cost

Stockton 210,943 17,130 64,179 222 52 100 52 $311 I
Huron 4,766 284 621 163 100 N/A 100

Coalinga 8,450 1,032 2,665 327 100 16 100 l
Bakersfield~ CA Water 172,800 20,222 51,641 321 15 24 15 $263

Table 10. Characteristics of Some San Joaqain Valley Region Providers l
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4.4 percent. The population growth rate 1993. Similar delivery patterns were
slowed between 1990 and 1995. experienced by the other SWP M&I

entitlement holders in the region.
Table 11 shows three measures of per capita
water use in DWR’s Central Coast, South DWR’s Bulletin 160-93 (1994b) estimated
Coast, and South Lahontan regions in 1963, that the South Coast Region will experience a
1968, 1980, and 1990. Since 1970, per capita 2020 supply deficit of 1.4 and 2.5 million acre
use in the South Coast Region has increased feet in average and dry years, respectively, or
slightly, probably due to new residential enough to meet the demands of about 6.7
development in the more inland, hotter million persons in the average year. Most of
portions of the region. Use per capita in the this shortage would be eliminated with new
Central Coast Region has declined, probably supplies; especially reclaimed water and new
due to high water prices and more intensive yield from Colorado River, local and SWP
water conservation in this region, improvements, and conservation. Still, a

substantial supply deficit would remain.
All Agency Residential

Year t~m On~ Only’ Table 13 shows some characteristics of M&I
providers in the region. Only those providers

South Corot Region                         delivering more than 10,000 million gallons,
1990     211           124

or 30,700 AF, annually are included. In the1980 191
1968 179 173 South Coast Region, per capita use rates
1963 167 generally reflect distance from the coast. Most

providers supply a mix of purchased and
Central Coast Region developed water, and almost all providers use
1990 189 112
1980 210 a mix of surface water and groundwater
1968 194 165 supplies. The Central Coast Region exhibits
1963 148 ~. some oftbe highest water prices and lowest

per capita use rates in the state. For providers
South Lahontan Region with data available, 100 % of customers are
1990 278 175
1980 280 metered.
1968 305 264
1963 298 Metropolitan recently developed an Integrated

Resources Plan as a policy guideline for future
Table 11. Gallons per Capita per Day Water ldse, resource and capital development

South Coast, Central Coast, and South
Lahontan Regions, 1963-1990 ’ (]VIetropolitan 1996). The Preferred Resource

Mix for 2020 includes: 512,000 AF annually
of new conservation; 290,000 AF of new4.7.2 Current ResourceConditions
water recycling; 40,000 AF of groundwater

Table 12 shows recent imports into the region recovery; dry-year yields of 220,000 and
through SWP facilities. These data show the 400,000 AF from existing reservoirs and the
influence of drought and reduced water Eastside reservoir, respectively; 200,000 AF of

allocations, especially in 1991 and 1992. SWP dry-year yield from conjunctive use; about

deliveries to Metropolitan declined 72 % from 700,000 AF of additional dry-year SWP
1990 to 1991 and did not recover again until supplies; and 300,000 AF of water transfers

from willing sellers.
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I Water Source 1990 1991 1992 1993

State Water Project

I Metropolitan Water District of
Southern California 1,396,423 391,447 707,311 1,408,050
Other Southern California ~ 51.249 105.090 193.092

I Total 1,585,906 442,696 812,401 1,601,142

I Does not include water rights deliveries or water transfers.

Sources:

i Reclamation, 1996; DWR, 1996

Table 12. M&I Water Delivered to the Central Coast and South of Kern County from the
Delta 1990-1993, acre-feet

!
I
I
I

I
I
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I
1990 mg 1990 Percent $/AF

1990 Water into Service 1990 Percent Percent Surface Average ¯
Region/Provider Population System Connections gpcd Purchased Metered Water Cost

Central Coast Region

San Luis Obispo 41,958 1,560 12,350 102 0 I00 59 $890 1
Goleta 70,480 1,934 13,750 75 76 100 75 $1,381

Santa Barbara 85,571 3,079 24,146 99 61 100 68 $1,364 l

South Coast Region’

Carson et al. 101,000 12,667 31,611 344 73 100 73

Long Beach 429,433 24,448 87,923 156 65 100 65 $498

Los Angeles 3,485,398 218,809 635,698 172 73 100 89 $462

Glendale 180,038 10,144 32,778 ! 54 93 100 93 $312

Pasadena 131,590 12,629 36,998 263 66 N/A 67 $331

Anaheim 266,406 24,064 55,500 247 49 I00 49

Fullerton 114,144 10,584 27,890 254 54 100 54

Huntington 181,519 12,530 48,571 189 53 100 53
Beach

Santa Ana 293,742 16,665 43,491 155 25 N/A 25

Riverside 226,505 22,217 66,348 269 8 100 8 $268

Ontario 133,179 12,101 28,019 249 46 100 46

Rancho 101,409 13,810 32,567 373 46 100 59
Cucamonga

Fontana 75,000 10,41 ! 28,000 380 100 100 "30

Mission Viejo 109,250 10,700 37,445 268 100 100 100

El Cajon et al. 227,293 13,514 53,347 163 98 100 99

San Diego 1,100,549 73,927 235,810 184 100 100 100 $576

Chula Vista and 135,163 15,986 60,673 324 87 .!00 96
vicinity

South Lahontan Region

Palmdale 68,842 6,073 19,626    242 43 100 4~ $488

¯ Only, those providers with 10,000 million [~allons per ~,ear or more.

Table 13. Characteristi~ of Some Central Coast, South Coast, and South Lahontan Providers

I
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DWR (1994a) groundwater salinity management policies toeKfimatedthat for find coor~

urban use in the South Coast Region costs $45 interagency action to solve salinity problems
to $190 per AF. There is little potential for (Bookman Edmonston Engineering, 1997). A
new yield without intentional recharge or number of possible salinity management
expensive treatment. DWR (1994e) estimated actions have been identified for consideration
an SWP unit water charge in the southern in Phase II.
California area of $206 per AF. The Integrated
Resources Plan estimates the potential costs of 5.0 References
future water supplies. Development,
treatment, and distribution costs of new 5.1 Printed References
Colorado River Aqueduct supplies are
expected to be about $250 AF, but the Bookman Edmonston Engineering, 1997.per
yield of these options is limited by the Salinity Management Study Phase I Progress
conveyance capacity of the Colorado River Report. For: Metropolitan Water District of
Aqueduct. Additional storage, low-cost Southern California and U.S. Department of
transfers, and additional SWP supplies would the Interior, Bureau of Reclamation. February.
cost around $300 per AF, low-cost reclamation
and high-cost transfers about $400 per AF, California Department of Water Resources.
high-cost reclamation about $600 per AF, 1994a. Urban Water Use in California.
groundwater recovery about $700, and Bulletin 166-4. Sacramento, CA.
desalinization would cost more than $1,400
per AF. ,1994b. The California

Water Plan Update. Bulletin 160-93.
Water quali~, especially salinity, is an Sacramento, CA.
important economic and planning problem for
the South Coast. Salinity can adversely affect 1994c. Management of the
the taste of drinking water; inhibit plant California State Water Project. Bulletin 132-
growth; accelerate depreciation of plumbing, 93. Sacramento, CA.
appliances, treatmem facilities, pipelines;and

increase use of soaps and detergents; increase ., 1996. Management of the
industrial costs; and increase costs of California State Water Project. Bulletin 132-
wastewater treatment and reclamation. Almost 95. Sacramento, CA.
all of the available water sources in the region
contribute salinity, but Colorado River California State Lands Commission, 1991.
supplies and degraded groundwater are the Delta-Estuary. California’s Inland Coast. A
primary sources. Salinity concentrations have Public Trust Report. Sacramento, CA.
tended to increase over time as upstream
development on the Colorado River has California Urban Water Agencies, 1991.
increased loads and reduced dilution, and Survey of 1991 Drought Management
water reuse has ~oncentrated salinity in Measures. Compendium of results.
groundwater basins. Blending of supplies is Sacramento, CA.
oiten used to reduce average salinity.

initiated H.O. and C. F. Nuckton 1990.Metropolitanrecently two-phasea Carter, (eds.),
comprehensive salinity management study to California’s Central Valley--Confluence of
develop information in support of regional Change. Proceedings of a symposia sponsored

CALFED Bay-Delta Program M&I Water Supply Economies
Draft Affected Environment Technical Report 29 August 1997

C--002589
C-002589



by the University of California Agricultural Thomas, A. T., 1992. Water, Politics and Land
Issues Center. Sacramento, CA. Use-- A Changing Landscape. In Land Use

Forum. A Journal of Law Policy and Practice
CCWD. See Co’ntra Costa Water District. 1(5) Fall 1992, pp. 313-318.

City of Stockton, 1996. Application to U.S. Department of Interior, Bureau of
appropriate unappropriated water. Amended Reclamation, 1996. Municipal and industrial
application No. 25104. State Water Resources full-cost water rotes. Mid-Pacific Region.
Control Board, Division of Water Rights. Sacramento, CA.
Sacramento, CA.

5.2 PersonalCommunications
Contra Costa Water District, 1996a. Future
Water Supply Study. Final Report Executive Bayley, Steve. Deputy director of public
Summary. Concord, CA works. City of Tracy. August 15, 1996 -

telephone conversation.
,1996b. Future Water

Supply Study. Final Draft subject to revision. Houston, Dan. Water treatment plant
Concord, CA. superintendent. City of West Sacramento.

August 18, 1996 - telephone conversation.
CUWA. See California Urban Water
Agencies.

DW1L See California Department of Water
Resoureeso

Jones and Stokes Associates, Inc., 1995. Dratt
Environmental Impact Report and
Environmental Impact Statement for the Delta
Wetlands Project. (JSA 87-119.) Prepared for
California State Water Resources Control
Board, Division of Water Rights, and U.S.
Army Corps of Engineers, Sacramento
District. Sacramento, CA.

Metropolitan. See Metropolitan Water District
of Southern California.

Metropolitan Water District of Southern
California, 1996. Southern California’s
Integrated Water Resources Plan Executive
Summary. Report Number 1107, March. Los
Angeles, CA.

Reclamation. See U.S. Department of Interior,
Bureau of Reclamation.
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MUNICIPAL AND INDUSTRIAL WATER SUPPLY ECONOMICS

1.0 Introduction

The intent of the CALFED Bay-Delta Program (Program) is to develop long-run solutions to
problems affecting the San Francisco Bay/Sacramento-San Joaquin Delta estuary in Northern
California. Overall, the effect of the Program is expected to be beneficial. However, specific
Program components may have potentially adverse impacts.

purpose report to document, a programmatic manner, potential impactsThe of thistechnical is the
of the program on municipal and industrial (M&I) water supply economics. The objective is to
describe and analyze effects on M&I water supply economics that could result from the No Action
Alternative or implementing any of the three Program alternatives. This report discusses potential
impacts that may occur in the five regions within the study area: the Delta Region, Bay Region,
Sacramento River Region, San Joaquin River Region, and the Other SWP Service Areas. The report
also contains a brief description of potential mitigation strategies designed to reduce Program
impacts to a less-than-significant level. The executive summary contained in this technical report,
in conjunction with other information, data, and modeling developed during pre-feasibility analysis
will be used to prepare the environmental impacts section of the Programmatic Environmental
Impact Report/Environmental Impact Statement (EIR/EIS).

2.0 Executive Summary

A partial analysis of M&I water supply economics is provided, and results from an even more
limited analysis of water quality economics are shown. Qualitative analysis is provided for CALFED
common programs, especially water quality and urban water conservation. Table 1 provides a
summary of significance findings.

Impacts on water supply are analyzed using preliminary DWRSIM results and a model of M&I water
supply economics. Based on the size of water supply increases from DWRSIM results, and
assumptions concerning the allocation of these supplies, Alternatives 1C, 2B, 2E, 3B, and 3D
through 31 are likely to have a significant beneficial impact on water supply economics for Central
Valley Project (CVP) and State Water Project (SWP) M&I water providers. The significance of
impacts on individual providers depends on the share of these water supplies as part of their entire
water supply mix.

Potential benefits of the alternatives listed above, in terms of water supply costs avoided, are about
$150 to $175 million annually under 2020 development conditions; additional gross benefits in a
year during the critical period are roughly $180 million to $280 million under 2020 development
conditions. Most of the benefits are obtained in the SWP service areas south of Kern County, where
gross benefits in an average hydrologic year are $135 to $160 million and, during the critical period,
$150 to $235 million annually. Benefits to all other regions in a critical period are roughly $30 to
$55 million annually. These benefits would be less if water transfers from the Central Valley were
allowed as an alternative supply, and they might be less if additional local water supply options were
considered.
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Costs of the CALFED storage and conveyance options are currently not available. Therefore, these
costs have not been considered in terms of their effects on net benefits, nor have they been
considered in terms of their effects on retail water prices or demand.

This information is important in evaluating environmental consequences because potential impacts
on population, economic growth, and employment depend on the net benefit, not the gross benefit,
of the alternatives. If the costs of CALFED supplies were substantially less than other supply
options, the CALFED alternatives could have small positive effects on economic growth. If the costs
of CALFED supplies were much more than other options, increased retail water costs could have
small negative effects on economic growth and employment. Currently, it is believed that the costs
of CALFED options will be similar to the costs of other supplies avoided. Therefore, no significant
effects on economic growth, population, or employment, and no significant effects on the related
natural and physical environment are anticipated.

Impacts on water quality are analyzed only for total dissolved solids (TDS). Impacts are analyzed
only for Alternatives 1A, 1B, 1C, 2A, 2B, 2D, 2E and 3E; and only for the service areas of Contra
Costa Water District (CCWD) and Metropolitan Water District of Southern California
(Metropolitan). The analysis accounts only for differences in the quality of Delta source water caused
by differences in Delta intake and conveyance configurations, and the economic analysis will
account for blending of different Delta water deliveries with Colorado River water in Metropolitan.
Differences in quality of source water caused by differences in export and storage amounts and in
timing are not considered. Metropolitan accounts for about 60 percent of M&I water demands
included in the analysis.

Results suggest that source water quality for CCWD will be improved by all variations of
Alternative 2 except Alternative 2C. (Alternative 2C was not analyzed.) However, water quality is
often in a range not considered to be economically important; therefore, water quality improvements
would be economically significant only in some years.

Results for Metropolitan suggest that source water quality will be improved by all variations of
Alternative 2 (except Alternative 2C) and by Alternative 3E. Alternative 2C and the other variations
of Alternative 3 were not analyzed. Metropolitan also obtains improved water quality for end users
because of significantly increased Delta water supplies in Alternative 1C, 2B, 2E, and all of
Alternative 3---except for Alternatives 3A and 3C. Economic analysis was not available for this
draft, but improved end-user quality due to more and better quality source water should be
economically significant in Alternatives 3E, 2E, and 2B, and possibly in additional alternatives.

Based on the limited information available at this time, the economic consequences of all common
programs are not believed to be significant for any alternative.

CALFED Bay-Delta Program M&I Water Supply Economics
Draft Environmental Impacts Technical Report 2 August 1997

C--002595
C-002595



Alternatives

Alt I            Alt 2                       AIt 3
Existing    No

Region Conditions Action la lb lc 2a 2b 2c 2d 2e 3a 3b 3c 3d 3e 3f 3g 3h 3i
Delta S S S S S S S S S S

Bay S S S S S S S S S S

Sacramento S S S S S S S S S S
River

San Joaquin S S S S S S S S S S O~

River ~

Other SWP S S,Q S,Q S S S,Q S S S S ~

Service Areas ~

I
NOTES:                                                                                                                                                                 �~

Any symbol means that a significant effect has been identified. S = Water supply benefit, C = Water supply cost, Q = Water quality benefit.

The lack of a symbol does not mean that the alternative will not have significant impacts. Rather, it means that no decision has been reached, or information is
not available.

Table 1. Significant Impacts by Region and Source, M&I Water Supply Economics
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3.0 Assessment Methods provide water at a lower cost than other
options, water price would be reduced and

M&I water supply economics assessment demand would increase. In this analysis,
variables include: retail water prices are fixed at No Action
¯ Water supply benefits and costs, levels so that the level of demand does not

vary as a result of CALFED alternatives, and
¯ Water quality benefits, and the measure of benefit is the cost savings
¯ Conservation benefits and costs, from avoided costs only.

In the critical condition, economic costs3.1 Water Supply
involve supply cost savings and shortage

The M&I water supply economics costs. The analysis requires mandatory
assessment uses preliminary results from drought conservation up to a maximum
DWRSIM and a model of M&I water supply before new supplies can be purchased in the
economics to calculate the gross benefits of critical condition. End-user shortage costs
new CALFED water supplies. No informa- are calculated from economic demand
tion on costs of CALFED alternatives is functions tailored to each group of providers
developedor usedintheanalysis;therefore, in the analysis. If mandatory conservation is
no judgment can be made about the potential not sufficient to accommodate the supply
benefit-cost relations of the alternatives, deficit, make-up supplies must be

Water supply benefits are any cost savings developed. Make-up supplies developed for

on water supplies acquired to meet future use during the critical condition are

demands and make-up supplies acquired for generally more expensive than supplies for

use during drought. If total end-user use in the average condition.

deliveries are reduced during drought, The analysis uses functions that describe the
shortage occurs. Net revenue losses, yields and costs of supplies replaced by the
shortage management costs, and end-user CALFED water supplies. The critical period
shortage costs are also considered as costs yield of these supplies is assumed to be 50
avoided by having new supplies during percent of their average condition yield.
drought. The analysis includes average Therefore, CALFED supplies in the critical
condition and critical condition water period must provide more than 50 percent of
deliveries and economics; therefore, the their average yield to result in a net critical
benefits in the average hydrologic condition period supply increase.
are only water supply costs avoided, but
avoided costs in the critical condition also Several other important assumptions of the
include the end-user shortage costs. M&I economic analysis are:

The M&I water supply economics model is * No water transfers from the central
operated in a limited way because no valley are allowed as alternative
information on costs of the CALFED water supplies.
supply options is currently available. * Some other potential water supply
Normally, the average-condition model options are not allowed as alternative
operates to pass on costs and cost savings of supplies.
water supply options to consumers in the
form of water prices, and water prices affect ¯ Water demands are based on DWR’s
demand. If CALFED alternatives were to Bulletin 160-93 2020 levels.
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These three factors tend to increase the value supplies. Second, The PEIS Alternative 1
of new water significantly relative to includes Trinity River fisheries restoration
existing and actual future conditions because actions that reduce diversions from the
(1) water transfers have recently been, and Trinity basin; therefore, PEIS Alternative 1
should continue to be, a low-cost source of supplies are reduced relative to the C~D
supplies; (2) some other water supplies will No Action Alternative. Third, the PEIS
become feasible and cost-effective, and Alternative 1 includes retirement of 30,000
some may be developed between now and acres of San Joaquin Basin lands that is not
2020; and (3) more water demands increase included in the CALFED No Action
the marginal (incremental) cost of supplies Alternative. Some water is therefore
used. available in the PEIS Alternative 1 that is

not available in the CALFED No Action
For this preliminary impact assessment, the Alternative. All else equal, the PEIS
Central Valley Project Improvement Act Alternative 1 should be roughly

representative of the CALFED No Action(CWIA) ProgrammaticEIS (PEIS)Alterna-
tive 1 hydrology is used to represent the Alternative, but with slightly more water
CALFED No Action Alternative. The PEIS
Alternative 1 includes restoration payments,

available.

800,000 acre-feet (AF) of CVP yield In the M&I analysis, PEIS Alternative 1
dedicated for fish and wildlife, B2 water M&I deliveries are the baseline; increases in

and the Shasta deliveries caused by the CALFED alterna-management, temperature
control device. All of these actions are also fives as estimated by DWRSIM are added to
included in the CAI.$~D No Action the baseline levels. The DWRSIM prelim-
Alternative. used in the theruns analysis, COlTeS-

ponding alternatives, and the increase in
The PEIS Alternative 1 has some differ- critical and average M&I deliveries are
ences, however, from the CALFED No shownbelow.
Action Alternative. First, PEIS Alternative 1
includes Level 2 refuge water supplies,
while the CALFED No Action Alternative
requires more water to meet Level 4

DWRSIM CALFED TAF/Yr ][lacrease in M&I Deliveries
Run No. Alternatives Average Critical

472 No Action, 1A, 1B O 0

472B 2A, 2C 60 26
475 3A, 3C 90 69
498 2D 107 122
510 1C, 2B, 2E 185 235
500 3B, 3D through 31 220 353
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These M&I deliveries are equal to one-third The total increase in M&I deliveries was
of the total increase in deliveries. The other allocated to all CVP and SWP M&I users in
two-thirds were allocated to agricultural and the analysis according to their share of total
environmental uses. contract or entitlement. The contract or

entitlement amounts and shares are shown
below.

M&I Provider TAF Contract Share of CALFED
Group or Entitlement Water (%)

CVP Shasta 37 1 ¯
CVP Sacramento 76 2
CCWD 167 5 i~
CVP San Felipe 128 4
SWP North Bay 67 2
SWP South Bay 188 6 ~
CVP San Joaquin 29 1
SWP San Joaquin 143 4 ~
SWP Coastal Aqueduct 50 2
SWP South of Kern County 2,468 74 ~

3.2 Water Quality quality actions even if the actions are
targeted to non-M&I water users, and M&I

Water quality constituents that are important water users may pay water quality costs for
to M&I water users include salinity and actions that do not improve M&I water
related by-products, organic carbon and quality in an economically meaningful way.
related by-products, turbidity, and microbes. The exact scope of water quality actions and
Water quality of M&I supplies may be the financing of the actions in terms of cost
affected by the quality of source waters, but shares have not yet been determined;
changes in quantities of supplies are also therefore, a comprehensive analysis of costs
important when a provider uses numerous and benefits is not possible.
supplies that vary in their quality. Some
providers intentionally mix supplies of This technical report will include an
various qualities to obtain water quality economic analysis of salinity damages in
goals. Metropolitan’s service area for some

CALFED alternatives. Water quality of
Because water quality is affected by the Delta water exports for use in Metropolitan
actions of all water users, M&I water users is strongly affected by the configuration of
are affected by water quality actions targeted Delta conveyance and export facilities. Also,
to non-M&I water users. M&I water users salinity of water delivered in Metropolitan’s
also may pay some of the costs of water service area can be improved with more
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Delta water supplies because Delta water is Alternatives 1A and 1B identical,are seven
blended with other, more saline supplies, analyses are possible.

DWRSIM results are used to estimate Delta The salinity data account only for
water supplies for C~D alternatives, differences in salinity caused by the different
DWRSIM Run 472 provides deliveries to geometry of Delta conveyance and intake
Metropolitan for the C~D No Action configurations. Since the salinity data are all
condition. To obtain deliveries for the other estimated from Run 472B hydrology, they
alternatives, the differences in total average do not account for any differences caused by
delivery between Run 472 and the alterna- different export amounts or storage
tives runs were calculated, and these configurations, or the timing of exports or
differences were allocated to water users storage releases. Therefore, economic results
according to their share of CVP contracts account for only part of the impacts of the
plus SWP entitlements. By this formula, alternatives on salinity and salinity damages.
Metropolitan receives 60 percent of any Unfortunately, it is not known whether
incremental M&I water yield, or about salinity damages would be more or less if
20 percent of all CALFED yield, that results storage and export amounts and timing were
from the C~D alternatives. This yield accounted for.
increment is added to the No Action

Water quality costs of these changes inMetropolitan delivery from DWRSIM
Run 472. Results are provided in Table 2 water supply and its salinity will be

below, estimated using an economic model of
salinity costs. The model is based on an

DWR provided estimates of end-of-month earlier model of salinity damages for the
salinity at Clifton Court Forebay for the entire lower Colorado River basin as
water years 1976 to 1991 for Alternatives discussed in Estimating Economic Impacts
1A, 1C, 2B, 2D, 2E, and 3E. Alternative 1A of Salinity of the Colorado River (Milliken
salinity is believed to be representative for Chapman Research Group, 1998).
Alternative IB, and Alternative 2B salinity
is believed to be representative for Alterna- 3.3 Water Conservation

tive 2A. Salinity results for Alternative 3A M&I providers are affected by the water
are forthcoming, and these runs should be conservation actions of others. They may
representative for Alternatives 3B through finance other’s water conservation actions,
3D as well. All of these results are based on and others may participate in M&I water
DWRSIM Run 472B hydrology, so monthly conservation in many ways. The CALFED
data on SWP exports under Run 472B Water UseBay-DeltaProgram Efficiency
hydrology at Banks Pumping Plant were Input Report 5-1 provides general and
obtained. Monthly salinities were multiplied specific state-wide assumptions, estimates of
by monthly exports, and the products were urban water use, and preliminary estimates
summed and divided by total delivery over of existing and future urban water
the period to obtain flow-weighted salinity, conservation efforts with and without the
Results are provided in Table 2 below.

In total, analysis is possible for Altema-
fives 1A, 1B, 1C, 2A, 2B, 2D, 2E, and 3E.
Because deliveries and salinities for
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DWRSIM MWD Clifton

Alternative Run # Delivery. Court TDS’
No Action 472 1,597 269.02
1A, 1B 472 1,597 269.02
1C 510 1,707 281.43
2A 472B 1,632 180.55
2B 510 1,707 180.55
2C 472B 1,632 None available
2D 498 1,661 181.86
2 510 1,707 177.75
3A, 3C 475 1,650 Forthcoming
3B, 3D 500 1,727 Forthcoming
3E 500 1,727 125.95
3F through 3I 500 1,727 None available

NOTE:

MWD = Metropolitan Water District of Southern California.

’ All TDS estimates assume DWRSIM Run 472B hydrology.

Table 2. Metropolitan Delivery and Salinity Estimates Used for Salinity Damages Analysis

CALFED water conservation common The assessment of M&I water conservation
program on a regional basis. Costs of these economics is qualitative because
measures are forthcoming, quantitative information on the costs of

water conservation is not available. Future
Water conservation benefits are primarily impact analysis will consider quantitative
water cost savings that depend on supply information on these variables. Costs will be
levels, and economic savings may also provided, and techniques will be developed
include end-user energy cost and wastewater

to estimate benefits associated with water
treatment cost savings. Conservation costs conservation.
include program costs and end-user costs.
Utilities pay the program costs of conserva- 3.4 Relationships with M&I Land Use
tion programs. End-users pay some addition-
al costs for compliance with mandatory and This technical report is not concerned with

voluntary provisions (e.g., costs of water- M&I land use as it may be directly affected

saving devices, time, and inconvenience), by the alternatives (e.g., if habitat restoration

!
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were to involve urban land acquisition). The ¯ Changes inpopulationor population
land use impact analysis identifies some inducement by a water supply
potential direct M&I land use changes that project,
may affect M&I water demands and
economics, but the specific locations of land

¯ Changes in housing,

use changes cannot be identified until ° Impacts to employment income or
Phase lrl of the CALFED process, loss of full-time equivalent jobs, and

4.0 Significance Criteria ° Costs of options displaced and

The California Environmental Quality Act expected economic losses.

(CEQA) and the National Environmental The economic analysis does not measure any
Policy Act (NEPA) define slightly different of these variables; ofconsequently,none
roles for economics. Under CEQA, them are used in the impact analysis. Water
economic changes are categorically not supply does not induce growth in the

economic model. Rather, water supplysubjecttosignificancecalls.However,
economic impacts may be used to determine replaces other supplies and cost savings
that a physical change is significant, and if affect price, which affects conservation by
economic changes result in physical or existing users. Also, water supplies affect
environmental effects, these physical effects the magnitude and cost of end-user shortage
may be judged to be significant (Bass et al., during drought. If price and drought shortage
1996). Therefore, economic effects must be is substantially affected, potential impacts
considered only if they may have an on economic growth, population, and
environmental effect, and they may be housing must be assessed qualitatively.
considered as a measure by which physical
effects can be judged. NEPA requires a discussion of economic

effects, and some CALFED actions will
Under NEPA, economic effects do not have both economic benefits and costs. An
require preparation of an EIS, but economic economic impact might be considered
effects related to natural or physical adverse if its costs are expected to be larger
environmental effects must be discussed than its benefits, and an impact might be
when an EIS is prepared. Apparently, CEQA considered beneficial if its benefits exceed
allows economic results to be used as a its costs. Because information on the costs
measure of impact, but NEPA requires that of CALFED alternatives is not currently
these economic results of a physical change available, an indication of whether a net
be discussed, impact is adverse or beneficial (based on the

A list of economic and demographic factors relative size of costs and benefits) is not

that have been considered in environmental possible at this time. Deeming an impact
beneficial and significant based on waterdocumentationhasbeencompiledby

CALFED (1996) for use in this effort, supply means that the water supply is

Particular economic and demographic beneficial in terms of the costs of other
supplies and shortage costs avoided. It doesconsiderationsofpotentialrelevancetoM&I

water supply economics include: not imply that the net benefit is positive (i.e.,
that benefits exceed costs).

!
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5.0 Environmental Impacts increase the frequency and duration of time
in which Delta export constraints are the

5.1 Description of No Action Resource limiting factor, and the potential yield and
Conditions value from Delta improvements to reduce

The No Action Alternative is the baseline export constraints increases with additional
which alternatives are compared for storage and conveyance south of the Delta.against

purposes of evaluating significance. The No Improvements that reduce Delta constraints
Action Alternative displays the state of increase the feasibility and reduce the costs
water supply economics under a 2020 level of water transfers from willing sellers, and
of development. The 2020 level of develop- additional conveyance and storage south-of-
ment is especially important to M&I water Delta increase the importance of Delta
supply economics because of the increase in constraints as the factor that limits transfers.
population and urban water use over time. Increased availability of transfers from
Economic growth, and increasing population specific places in specific times will reduce
and municipal water demands, are part of average transfer costs, increase the use of
the No Action and Action Alternatives. transfers, and reduce the use of other more
Populationandeconomicgrowthincrease expensive supplies. This analysis does not
the use of local supplies, contracts, and include a quantitative assessment of
entitlements, leaving less water available for CALFED alternatives in relation to water
other users and for use in following years. If transfers.
growth causes M&I water demand to exceed
available supplies, more conservation or Table 3 shows characteristics of M&I
new supplies are required. Increased demand provider groups for the existing condition
in the future would mean that shortages and the No Action Alternative.
during drought will be more frequent and

conditions. All 5.1.1 Delta Regionseverecomparedtoexisting
else equal, larger percent cutbacks in Delta M&I providers include the cities of
deliveries must be imposed early, or larger Pittsburg, Antioch, Tracy, Brentwood, and
shortages as a percent of use must occur Isleton; small parts of the Sacramento and
later in the drought. Stockton metropolitan areas; some industrial

The No Action Alternative includes a users; and a number of small communities

number of projects that will reduce Delta and residential users in the Delta. CCWD

export constraints, as discussed under each provides water to Pittsburg, Antioch, and
Oakley Water District and has agreed toregionbelow. Underexistingconditions,

there are times when Delta conveyance or provide M&I water service in the future

pumping capacity limits exports. At other within East Contra Costa Irrigation District

times, water is available in the Delta and and the City of Br~:-~wood. CCWD and

excess pumping capacity is available, but no Tracy receive their water from the CVP.

immediate demand or storage space is More details on the Delta Region are
available to utilize the water. New south-of- provided in the Affected Environment
Delta storage and conveyance projects "Iechnical Report. For purposes of

preliminary impact analysis of water supply
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Delta Sacramento Bay Region San Other SWP
Condition Region River (not Joaquin Service
Variable (CCWD)= Region CCWD), , Region Areas

Existing Condition

TAF average demand 150 566 707 337 3,784

TAF dry year demand 150 613 767 344 3,916

Typical retail cost, $/Af’ $700 $100-300 $500-650 $250-350 $450-1,350

Typical retail price, $/AF $450 $0-300 $350-500 $100-150 $350-1,250

Percent industrial and 31% 41% 31% 48% 26%
commercial

No Action Alternative

TAF demand 175 925 864 701 5,817average

TAF dry year demand 178 1,003 960 710 6,032

Typical retail cost, $/AP $806 $125-325 $575-700 $275-350 $500-1,450

Typical retail price, $/AF $502 $0-250 $400-600 $125-175 $420-1,350

Percent industrial and 31% 41% 31% 48% 26%
commercial

Average cost of supplies~ $523 $115 $152 $207 $702

TAF shortage during 28 12 251 47 1,511
drought

Mandatory conservation 10 12 54 33 571
during drought

Average loss per AF from $549 $192 $451 $195 $523
mandatory conservationd

TAF supplies developed 18 0 195 14 940
during drought

Average cost of drought $876 $904 $140 $729
supplies, $/AF

’ Includes major industrial direct diversions of 10,000 AF/yr.

b Average cost for residential customers including service charges. Costs and prices
for providers with only CVP water are typically higher.

c Average cost of supplies avoided or saved (Bay Area) to achieve supply/demand
balance in No Action.

d Net revenue loss plus consumer surplus loss.

Table 3. Characteristics of M&I Provider for Condition and No ActionRegions Existing
Alternative
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changes, economic impacts in CCWD are cost $876 per AF delivered. Water transfers,
used to represent economic impacts of the which would reduce supply costs, are not
alternatives in the Delta Region. The major available as a supply option in the average or
reason for this assumption is that other M&I critical year.
water supplies for most other providers in the
Delta, for providers in Sacramento and No Action projects that may reduce M&I
Stockton, and for numerous small providers supplies or increase costs relative to existing
will not be affected by the alternatives in ways conditions include:
that can be measured at this time. In the

CVPIA: TheCALFEDNo Actionfollowing discussion, the term "Delta
Alternative includes dedication ofproviders" is reserved for any and all
800,000 AF of water for fish and wildlife,providersactuallylocatedwithinthestatutory

Delta. Level IV refuge water, restoration
payments, and operation of the Shasta

Table 3 shows some characteristics of temperature control device. The dedicated

CCWD in the existing and No Action water and Level IV .refuge supplies will

conditions. Current demand is about reduce CCWD water supplies relative to

150,000 AF, which includes 10,000 AF of
existing conditions. The CVPIA also will
affect other providers located within thedirect diversions by industrial customers.

Retail cost to residential customers is statutory Delta, including the City of
Tracy, and potentially parts of Stocktoncurrently about $700 per AF; and price,
and Sacramento.which does not include service charges, is

about $450. About one-third of demands are No Action Alternative projects that are
commercial and industrial. Demand is expected to increase supplies or reduce
expected to rise to 175,000 AF by 2020, future costs, once completed, include:
with slightly higher demands in dry years
due to less recharge of urban landscapes. Los Vaqueros Reservoir Project: This

project will improve the quality and

The No Action Alternative retail cost and reliability of CCWD M&I supplies.

price are higher than existing conditions Other Delta providers (not CCWD) are
because of conservation, CVPIA costs, and generally provided by larger water
costs of new supplies. The average cost of wholesalers, small districts, or individual
new supplies from the M&I analysis needed wells. No specific actions have been
to bring supply up to demand in the average identified that will affect them. However,
condition is $523 per AF delivered. The these small providersmay have plans and
average condition supply deficit is about programs in place that will affect their future
4,600 AF. water supplies.

During the critical period, 2020 demand 5.1.2 Bay Region
exceeds supply by 28,000 AF on average. The Bay Region includes the service areas of
Mandatory conservation is used to eliminate the San Felipe Unit of the CVP, and the
10,000 AF of shortage, and supplies are South Bay and North Bay aqueducts of the
acquired to eliminate the remaining SWP. In addition, the service area of the
18,000 AF. Mandatory conservation costs Hetch-Hetchy Aqueduct is included because
$549 per AF in lost net revenue and of potential interactions with the South Bay
consumer surplus, and the make-up supplies
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East Bay the critical 2020 demandAqueduct. MunicipalUtility During period,
District (EBMUD) is not included because exceeds supply by 251,000 AF on average.
the District does not currently receive CVP Mandatory conservation is used to eliminate
or SWP water, and the District does not 54,000 AF of shortage, and supplies are
divert water from the Delta. There are no acquired to eliminate the remaining
specific plans to acquire Mokelumne River 195,000 AF. Mandatory conservation costs
water as part of CALFED alternatives; $451 per AF in lost net revenue and
however, EBMUD can be included should consumer surplus, and the additional
this occur, supplies cost $904 per AF. Water transfers

are not available as a supply option in the
The North Bay consists of SWP entitlement average or critical year.
holders served by the North Bay Aqueduct
(NBA) of the SWP and others who have This region is affected by any actions that
used or could use this facility in exchanges, affect the SWP or the CVP. No Action
The cities of Vallejo, Vacaville, Fairfield, projects that may reduce M&I supplies or
Benicia, and Suisun are included. Three increase costs relative to existing conditions
SWP entitlement holders--Alameda County include:
Water District, Alameda County Zone 7, and
the Santa Clara Valley Water District The CVPIA may reduce CVP supplies
(SCVWD)---are located in the South Bay. and increase costs, for reasons described
SCVWD is also served by the San Felipe above.
Unit of the CVP and wholesales water in a

No Action Alternative projects that arelarge part of the south San Francisco Bay.
expected to increase supplies or reduce

Table 3 shows some characteristics of the future costs, once completed, include:
Bay Region in the existing and No Action
conditions. Current demand is about The CVPIA may increase SWP supplies,

707,000 AF. Retail cost to residential depending on the amount of dedicated

customers is currently about $500 to $650 water that can be exported from the Delta.

per AF; and price, which does not include 5.1.3 Sacramento River Region
service charges, is $350 to $500 per AF.
About one-third of demands are commercial This region includes all M&I use in the
and industrial. Sacramento Valley served by the CVP.

Almost all of this water use occurs in the
Demand is expected to rise to 864,000 AF Sacramento metropolitan area and near
by 2020, with slightly higher demands in dry Redding. More detail is provided in the
years due to less recharge of urban land- Affected Environment Technical Report.
scapes. The No Action Alternative cost and Table 3 shows some characteristics of the
price are higher than for existing conditions Sacramento River Region in the existing and
because of conservation, CVPIA costs, and No Action conditions. Current demand is
costs of new supplies. The region has an about 566,000 AF. Retail cost to residential
overall supply surplus in the average condi- customers is currently about $100 to $300
tion, and the average cost avoided by not per AF; and price, which does not include
needing these supplies is $152 per AF service charges, is $0 to $300 per AF. Price
delivered, is zero in some areas because some use is

!
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not metered or priced. About 40 percent of even though it may not be affected by
demands are commercial and industrial. CALFED actions. SWP entitlements are

served via the California Aqueduct. The City
Demand is expected to rise to 925,000 AF of Bakersfield obtains SWP M&I supplies
by 2020, with higher demands in dry years through Kern County Water Agency
due to less recharge of urban landscapes. (KCWA).
The No Action Alternative cost and price are

Table 3 shows some characteristics of thehigher than for existing conditions because
of conservation and CVPIA costs. The

San Joaquin River Region group in the

marginal cost of supplies is $115 per AF existing and No Action conditions. Current
demand is about 337,000 AF. Retail cost todelivered. During the critical period, 2020 residential customers is currently about $250

demand exceeds supply by 12,000 AF, on
average. Mandatory conservation can be

to $350 per AF; and price, which does not

used to eliminate the entire shortage, and
include service charges, is $100 to $150 per
AF. About half the demands are commercialmandatoryconservationCOSTS$.192per
and industrial.

in lost net revenue and consumer surplus.

No Action projects that may reduce M&I Demand is expected to double to
supplies or increase costs relative to existing 701,000 AF by 2020, with higher demands
conditions include: in dry years due to less recharge of urban

landscapes. The No Action Alternative cost
The CVPIA may reduce CVP supplies and price are higher than for existing
and increase costs, for reasons described conditions because of conservation and
above. CVPIA costs. The marginal cost cf supplies
Interim re-operation of Folsom is $207 per AF delivered. During the critical
Reservoir: This project could reduce period, 2020 demand exceeds supply by
M&I water supplies in the Sacramento 47,000 AF on average. Mandatory
area by dedicating more storage space to conservation can be used to eliminate
flood control. 33,000 AF of shortage, and mandatory

conservation costs $195 per AF in lost net
5.1.4 San Joaquin River Region revenue and consumer surplus. More

The San Joaquin River Region includes only groundwater is extracted to eliminate the
those M&I providers in the San Joaquin remaining shortage at a cost of $140 per AF

Valley with some current use or planned use delivered.

of CVP or SWP supplies exported from the No Action projects that may reduce M&I
Delta. CVP water service contracts in the supplies or increase costs relative to existing
region are served by the Delta-Mendota and conditions include:
San Luis canals; Stockton East is included in
this group, with a CVP contract of The CVPIA may reduce CVP supplies
38,000 AF delivered from New Melones and increase costs, for reasons described
Reservoir. The next largest CVP M&I water above.
users are Westlands Water District, Tracy, No Action projects that are expected to
Avenal, Coalinga, and Huron; but small increase supplies or reduce future costs,
amounts of M&I water are taken by a once completed, include:
number of other districts. M&I water use in
the Friant Division of the CVP is included
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Monterey Agreement: This project include service charges, is about $350 torevises
the formula used to allocate SWP water, $1,250 per AF. About one-quarter of the
retires 45,000 AF of agricultural demands are commercial and industrial.
entitlement, transfers 130,000 AF of
entitlement from agriculture to M&I, Demand would rise to 6,025,000 AF by
allows sale of the Kern Fan element of 2020, but the costs of new supplies required
the Kern Water Bank to agricultural to meet 2020 demand increases water price,
contractors, and changes allowable and 2020 demand is reduced to 5,817,000 in
operations at Castaic Lake and Lake average years. Demands are higher in dry
Perris. years due to less recharge of urban

landscapes. The No Action Alternative cost
The CVPIA may increase SWP supplies, and price are higher than for existing condi-
for reasons described above, tions because of conservation and costs of
New Melones Conveyance Project: This new supplies. The average cost of new
project conveys water to Stockton East supplysuppliesneededto eliminatea 2020
Water District and Central San Joaquin deficit of over 1 million AF (MAF) is about
Water Conservation District for use near $702 per AF, but the marginal (incremental)
and within Stockton. cost is more than $1,000 per AF because of

the large amount of water involved. Water
$.1.5 Other SWP Service Areas transfers from the Central Valley are not
This region includes the service areas of all allowed as a means of meeting this demand.

SWP entitlement holders south of Kern
County. The single largest provider is During the critical period, 2020 demand
Metropolitan in DWR’s South Coast exceeds supply by 1,511,000 AF, on
Region. The South Coast M&I water average. Mandatory conservation is used to

demand exceeds the demands of all other eliminate 571,000 AF of shortage, and
M&I regions combined. The region supplies are acquired to eliminate the

includes Ventura, Los Angeles, and Orange remaining 940,000 AF. Mandatory

counties; and the western portions of San conservation costs $523 per AF. in lost net

Diego, Riverside, and San Bernardino revenue and consumer surplus, and the

counties.The region also includes service additional supplies cost $729 per AF.

SWP in DWR’s Additional water transfers are not availableareasreceiving water
Central Coast Region, the Antelope Valley as a supply option in the critical year.
and Mojave River planning subareas of the
South Lahontan Region, and the Coachella No Action projects that are expected to
planning subarea of the Colorado River increase supplies or reduce future costs,
Region. once completed, include:

Table 3 shows some characteristics of the The CVPIA may increase SWP supplies,
Other SWP Service Areas in the existing for reasons described above.
and No Action conditions. Current demand CoastalAqueduct:Thisprojectwill
is about 3,784,000 AF in average years, p.~ovide SWP water for M&I use in San
Retail cost to residential customers is Luis Obispo and Santa Barbara counties.
currently about $450 to $1,350 per AF. The
higher price is representative of the Central
Coast area only. Price, which does not

CALFED Bay-Delta Program M&I Water Supply Economics
Draft Environmental Impacts Technical Report 15 August 1997

C--002608
(3-002608



The Monterey Agreement will change Environmental water would be acquired
SWP water allocations for M&I use, for from willing sellers, habitat restoration
the reasons described above, would be located in the northern and western

Delta, and relocation of water supply intakes
Kern Water Bank: Only those aspects for water quality purposes would be
currently completed and operated are evaluated. Precise locations for many actions
included in this analysis. The Kern are not currently known, and names of
Water Bank will develop storage locations are provided below for example
capacity to augment the SWP’s purposes only.
dependable supply.

Ecosystem Restoration Program
Metropolitan’s Eastside Reservoir
Project: This project will provide Ecosystem restoration actions include
emergency storage following earthquake, habitat restoration, changes in environmental
supplies during drought, and supplies to water flows, development of floodways and
meet peak summer demands, meander zones, fish passage and fish screen

improvements, undesirable species
Semitropic Water Storage District
(WSD) Groundwater Banking Project:

management, and water quality
improvements. These actions are expected to

This project allows Metropolitan to have small or no effects on M&I water
recharge and extract SWP water in the supplies and costs unless environmental
Semitropic WSD, and will reduce flows reduce M&I supplies or M&I
overdraft and increase operational providers pay some of the costs of
flexibility, restoration. Water flows for fish and wildlife

5.2 Description of Alternative Resource could increase M&I water supply if the
Conditions water can be reused as M&I water exports or

if the flows contribute to Delta water quality
5.2.1 Delta Region standards. Prices of water transfers may be

Table 4 provides a summary of the impact increased by transfers for environmental

analysis for the Delta Region. CCWD is purposes.
used as a proxy for water supply and quality Some restoration actions may have
analysis. It should be kept in mind that not beneficial effects on water quality in the
all of CCWD is in the statutory Delta, and Delta. Water quality improvements may
some M&I providers in the Delta are not occur through dilution caused by increased
served by CCWD. Water supply and water Delta inflow for restoration purposes,
quality analysis are applied only to CCWD;
but other comments, especially those with
respect to the CALFED common programs,
apply to all Delta providers.

Alternative 1

This alternative would utilize the existing
system of through-Delta conveyance with
some small physical modifications. Three
variations of this alternative all include the
CALFED common programs.
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Impacts by Alternative (millions of dollars per year)"
Existing              Alternative 1 �       Alternative 2 �                      Alternative 3 �

Economic Parameter Conditionss NoAction� la [ lb [ lc 2a [2b [ 2� ]2d [ 2e 3a [ 3b ] 3c [ 3d [ 3e.[ 3f [ 3g [ 3h [ 3i
CALFED" water supply costsd 0 0 No costs available
Other water supply costsd 0 1.3 1.3 1.3 -3.2 0 -3.2 0 -1.4 -3.2 0 -3.9 0 -3.9 -3.9 -3.9 -3.9 -3.9 -3.9
Total averal[e costsd

Drou~ht conservation costsd 5 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7
Droul~ht make-up supply costs 0 15.4 15.4 15.4 8.4 15.4 8.4 15.4 11.9 8.4 13.2 4.1 !13.2 4.1 4.1 4.1 4.1 4.1 4.1
Total droushtcostL 5 21.1 21.1 21.1 14.1 21.1 14.1 21.1 17.6 14.1 18.9 9.8 18.99.8 9.8 9.8 9.8 9.8 9.8
Water quality costsf S S S S
Water conservation costs

NOTE:

CCWD impacts are used for water cost and water quality analysis.

The lack of an entry does not mean that the impact is less than significant.

Negative dollars in average years are cost Savings from not needing available supplies.

c Under the 2020 development condition. Costs are additional costs to develop supplies or cost savings (-) from not needing available supplies.
~ During a year of average delivery.
� During a year of the critical period (1928-1934). Assumes supplies are allocated evenly over the period.
f See text. Significance calls relate only to differences in the configuration of Delta intake and conveyance facilities. A "B" denotes a probable beneficial effect, an "S" denotes

a 0robable benefit in some years.

Table 4. Summary of Impact Analysis for Delta Region
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through reduced pollution loads caused by industrial areas could be reduced by
development and restoration of marsh and 5 percent, and emissions from future
riparian habitats, and by increased developed areas by 20 percent for a rough
immobilization of pollutants in these habitat average of 10 percent. This action could
types, affect all M&I providers in the Delta,

including areas served by CCWD, Tracy,
Restoration may reduce the uncertainty of and parts of Stockton and Sacramento.
M&I water supplies by enhancing recovery Costs are not expected to be significant.
of special- status species. Because M&I
providers acquire water supplies to protect ¯ Action 3. Reduce emissions of
against uncertainty, water supply costs could contaminants from wastewater treatment
be reduced, plant discharges by enforcement of

Water Quality existing regulations and provision of
incentives.

The Water Quality Common Program This action would require costs for more
includes source control, treatment, vigorous enforcement of existingmanagement, and other actions to reduce
releases and costs of pollutants in the Bay- regulation involving wastewater

Delta system. The Water Quality Common pretreatmentdischarge’ especiallYrequirements,effluentandlimits and
Program would utilize six programmatic provision

actions to improve water quality in the Bay- of incentives to encourage reductions in

Delta system. These actions are explained in pollutant discharge. This action could

more detail in the Water Quality Impacts affect all M&I providers in the Delta,
including areas served by CCWD, Tracy,Technical Report. The six actions are:
and parts of Stockton and Sacramento.

¯byACti°nsourcel" ReduCecontrol andheavYtreatmentmetal emissiOnSof mine
Costs are not expected to be significant.

drainage. ¯ Action 4. Reduce emissions of
contaminants in agricultural surface

The principal mines are the Penn and runoff.
Newton mines in the Mokelumne River
watershed, and other sources are located This action would affect agricultural

in the Cosumnes River and Yolo Bypass economics and land use; therefore, it is

watersheds. Costs would be incurred for not discussed here.

sealing mines, removing and capping ¯ Action 5. Reduce emissions of
tailings piles, diverting streams, and contaminants in agricultural subsurface
removing contaminated stream bed drainage.
sediments. It is expected that metals
emissions will be reduced by 25 to 30 This action would affect agricultural

economics and land use; therefore, it ispercent,
not discussed here.

¯ Action 2. Reduce emissions of
contaminants in urban and industrial ¯ Action 6. Relocate diversions to improve
runoff by enforcement of existing water supply quality.
regulations and provision of incentives. It is currently unclear how this action
This action would create economic costs would be applied to M&I diverters.
through more vigorous enforcement of These six actions would have minor benefits
stormwater management plans. Costs for M&I providers and their water customers
include enforcement and compliance with some offsetting costs. M&I costs are
costs. The Water Quality Impacts the M&I cost shares of the water quality
Technical Report assumes that mass measures. M&I providers or their customers
emissions from already built urban and
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would pay some of the costs of source implying that benefits would be commensur-
control, stormwater and wastewater ate with costs. Additional benefits include
management, pretreatment measures, the ability to receive any new water made
provisions of incentives, and relocation of available by CALFED or the ability to parti-
diversions. Presently, the amount of these cipate in a water transfer that requires
costs and the cost shares are unclear, approval of a CALFED agency. No general

statement about net benefits is possible
Most benefits of the Water Quality Common without consideration of overall supply
Program will be in the form of avoided levels and other factors unique to each
treatment and regulatory costs, and avoided provider and alternative.
end-user costs. Water treatment costs, or
costs of mixing Delta water with other CALFED Water Use Efficiency Input
supplies, might be reduced. The amount of Report 5-1 describes water conservation
cost savings will depend substantially on baseline levels and goals. Potential savings
state and federal drinking water standards, are described by region, but the Delta
especially with respect to metals, disinfec- Region is not provided as a separate region.
tion by-products and microbes, and the
changing costs and technology of water Levee System Integrity
treatment. Lower salinity will reduce infra- System integrity actions will have minor
structure damage costs, and net benefits effects on Delta hydraulics and water
(benefits minus costs) of conjunctive use quality. Very small effects on water supply
and water reuse will be increased. End-users and quality and associated costs are expected
might avoid costs of purchased drinking in normal conditions. In flood conditions or
water, tap water treatment, reduced life and following earthquake, improved levee
value of water-using appliances, and adverse integrity could affect M&I water quality
health effects. Cun’ently, no monetary values through the effects of flooding on export
have been estimated, operations and water quality. Benefits per

Water Use Efficiency event are probably most significant
following earthquake, because water quality

The Water Use Efficiency Program includes is less of a concern, on average, during flood
policies covering five areas: agricultural events. On average, flood control benefits
water use efficiency, urban water conserva- are limited by the small probability of levee
tion, efficient of environmental failure and this will beuse event, probability
diversions, water recycling, and water affected by the Levee System Integrity
transfers. Most actions in the Water Use Program.
Efficiency Common Program would be
implemented by local agencies rather than Conveyance
CALFED. For M&I providers, the pace of Because Alternative 1A would include no
implementation of urban conservation Best additional storage or conveyance, no water
Management Practices (BMPs) would supply benefits are expected. The potential
accelerate, and new practices would be impacts of relocating Delta intake structures
added. Water reclamation (reuse) would be include minor water quality improvements
used to provide a larger share of supply, and and cost effects. Preliminary DWRSIM
policy measures to facilitate transfers would study results suggest using No Action
be developed. Overall effects of the Water Alternative deliveries for Alternative 1A as
Use Efficiency Program are considered to be well, so there is no measured effect on water
small, supply. Preliminary water quality results are
In general, M&I providers would pay the also the same as those provided for the No
costs of M&I actions; however, only cost- Action condition.
effective measures would be implemented,
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Alternative 1B would include South Delta modeled using DWR Run 472B hydrology.
modifications to allow export pumps to The average of 12 monthly 1976 to 1991
operate at their physical capacity, average TDS levels is 294 parts per million
Preliminary DWRSIM study results suggest (ppm), not significantly different from the
using No Action Alternative deliveries for 300 ppm for the baseline condition.
Alternative 1B as well, so there is no
measured effect on water supply. Alternative 2
Preliminary water quality results are also the Alternative 2 would utilize a modified
same as those provided for the No Action system of through-Delta conveyance. Five
condition, variations of this configuration are

Storage considered that are made up of four
conveyance and three storage options. All

Alternative 1C would build on Altema- variations include the Common Programs,
tive 1B by enlarging Delta channels and by slightly modified to complement Alternative
adding new water storage facilities. Up to 2. Precise locations for many actions are not
5 MAF of storage would be added, currently known, and names of locations are

The amount and pattern of impacts from
provided for example purposes only.

Alternative 1C will depend on how the new Ecosystem Restoration Program
facilities are managed and operated, and
how costs are allocated. New storage The nature and pattern of impacts are as
facilities may facilitate water transfers, described for Alternative 1.
Overall, Alternative 1C should have little Water Quality
effect on water supplies for most Delta M&I
providers because most providers do not The nature and pattern of impacts are as
receive CVP or SWP supplies. Conveyance described for Alternative 1.
and storage impacts on Delta M&I providers Water Use Efficiencyinvolve construction and displacement
effects, as well as water supply and water The nature and pattern of impacts are as
quality, described for Alternative 1.

Preliminary DWRSIM modeling studies and Levee System Integrity
assumptions involving the allocation of
increased yield imply that CCWD would The nature and pattern of impacts are as
gain about 9,200 AF in average years and described for Alternative 1.
11,700 AF in dry years. From the M&I water Conveyance
supply economic analysis, these gains would
provide for about 5 percent and 6.5 percent Alternative 2A would include the South
of demand in average and dry years, Delta and CVP/SWP~conveyance improve-
respectively. The average year supplies are ements as proposed for Alternative 1C.
worth $4.5 million, and the additional These measures would increase the
supplies in dry years are worth an additional diversion capacity of the existing export
$7.1 million relative to the cost of other pumps to full capacity and provide
supplies, additional operational flexibility. No new

storageisincluded.
DWR has provided preliminary analysis of
TDS for Alternative 1C (DWR, 1997). The Preliminary DWRSIM modeling studies and
salinity analysis does not consider assumptions involving yield allocation imply
differences in the amount of storage and in that CCWD would gain about 2,500 AF in
the amount and timing of exports between average years and 1,300 AF in dry years.
alternatives. Rather, only differences in From the M&I water supply economic
conveyance and intake configurations are analysis, these gains would provide for
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about 1.4 and 0.7 of demand benefits the those discussed forpercent percent are same
in average and dry years, respectively, The Alternative 2A.
average year supplies are worth $1.3 million.
The additional supplies in dry years are Alternative 2D would use a screened intake
worth little relative to the cost of other in the Sacramento River and a new channel
supplies because they are almost 50 percent for conveyance. Habitat improvements

(1,300/2,500) reliable, might be used to provide conveyance and
habitat, South Delta modifications might

DWR has provided preliminary analysis of provide new habitat and increase export
TDS for Alternative 2A. The salinity capacity, and CVP/SWP improvements
analysis does not consider differences in the would improve operating flexibility. Up to
amount of storage and in the amount and 2.0 MAF of storage south of the Delta would
timing of exports between alternatives, be provided.
Rather, only differences in conveyance and
intake configurations are modeled using Preliminary DWRSIM modeling studies and
DWR Run 472B hydrology. The average of yield allocation assumptions imply that
12 monthly 1976 to 1991 average TDS CCWD would gain about 5,300 AF in
levels is 166 ppm, almost half of the 300 average years and 6,100 AF in dry years.
ppm for the baseline condition. However, From the M&I water supply economic
No Action salinity levels in many months analysis, these gains would provide for
are below levels generally considered to be about 3.0 and 3.4 percent of demand in
economically damaging. Therefore, the average and dry years, respectively. The
difference in water quality due to differences average year supplies are worth $2.7 million.
in conveyance and intake configurations The additional supplies in dry years are
alone could be a significant beneficial worth an additional $3.5 million relative to
impact, but only at some times, the cost of other supplies.

Alterrative 2C would provide three isolated DWR has provided preliminary analysis of
South Delta conveyance facilities to deliver TDS for Alternative 2D. The salinity
water to Clifton Court and the Tracy pumps. .analysis does not consider differences in the
The three facilities would provide flexibility, amount of storage and in the amount and
depending on need and operating criteria, timing of exports between alternatives.
Also, in-Delta storage would be developed. Rather, only differences in conveyance and
The Levee System Common Program would intake configurations are modeled using

DWR Run 472B hydrology. The average ofbe modified to accommodate the new
isolated channels. 12 monthly 1976 to 1991 average TDS

levels is 168 ppm, almost half of the 300
Preliminary DWRSIM modeling studies for ppm for the baseline condition. However,
Alternative 2C are the same as those for salinity levels in many months are below
Alternative 2A; therefore, economic impacts levels generally considered to be
are the same as those discussed for economically damaging. Therefore, the
Alternative 2A. Currently, no water quality difference in water quality due to differences
studies are available, in conveyance and intake configurations

alone could be a significant beneficial
Storage impact, but only at some times.

Alternative 2B would add up to 5.5 MAF of Alternative 2E IslandmightdevelopTyler
surface storage and 1 MAF of groundwater aquatic habitat and the McCormack
storage to Alternative 2A. Preliminary Williamson Tract for conveyance.
DWRSIM results and water supply benefits Mokelumne River floodway and East Delta
are the same as those discussed for habitat improvements on the South ForkAlternative 1C. Preliminary water quality Mokelumne would provide conveyance and
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habitat, South Delta modifications would Conveyance
provide new habitat and increase export
capacity, and CVP/SWP improvements Alternative 3A would modify Alternative

would improve operating flexibility. Up to 2A by adding a 5,000-cubic-foot-per-second

5.5 MAF of surface storage and 1 MAF of (cfs) isolated open facility, and Delta islands

groundwater storage would be provided, would not be flooded and used for
Preliminary DWRSIM results and water conveyance as in Alternative 2A.
supply benefits are the same as those Preliminary DWRSIM modeling studies and
discussed for Alternative 1C. yield allocation assumptions imply that
Preliminary water quality analysis of CCWD would gain about 2,500 AF in
Alternative 2E is available. The average of average years and 3,500 AF in dry years.
12 monthly 1976 to 1991 average TDS From the M&I water supply economic
levels is 161 ppm, almost half of the analysis, these gains would provide for
300 ppm for the baseline condition, about 1.4 percent and 2.0 percent of demand
However, salinity levels in many months are in average and dry years, respectively. The
below levels generally considered to be average year supplies are worth $1.3 million.
economically damaging. Therefore, the The additional supplies in dry years are
difference in water quality due to differences worth an additional $2.3 million relative to
in conveyance and intake configurations the cost of other supplies.
alone could be a significant beneficial Alternative 3C would replace the open
impact, but only at some times, facility of Alternative 3A with a closed pipe.

Alternative 3 With this change, no additional effects
relative to Alternative 3A are expected.

This configuration would utilize through-
Delta modifications and an isolated system Storage
for through-Delta conveyance for exported Alternative 3B would add 5.7 MAF of
supplies. Combinations of seven potential surface water storage and 1 MAF of
conveyance configurations and two new groundwater storage to Alternative 3A.
storage configurations result in nine Preliminary DWRSIM modeling studies and
variations. Precise locations for many yield allocation assumptions imply that
actions are not currently known, and names CCWD would gain about 10,800 AF in
of locations are provided for example average years and 17,600 AF in dry years.
purposes only. From the M&I water supply economic

analysis, these gains would provide forEcosystemRestoration Program
about 6.2 percent and 9.9 percent of demand

The nature and pattern of impacts are as in average and dry years, respectively. The
described for Altemative 1. average year supplies are worth $5.3 million.

The additional supplies in dry years areWater Quality worth $11.4 million relative to the cost of
The nature and pattern of impacts are as other supplies.
described for Alternative 1. Alternative 3D would replace the open

Water Use Efficiency facility of Alternative 3B with a closed pipe.
No additional effects on M&I water use and

The nature and pattern of impacts are as costs are expected in comparison to
described for Alternative 1. Alternative 3B.

System Integrity Alternative 3E would replace the 5,000-cfsLevee

The nature and pattern of impacts are as isolated open conveyance facility of

described for Alternative 1. Alternative 3B with a 15,000-cfs facility,
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and the enlargement at Bay Regionandbarrier thehead 5.2.2
of the Old River would be removed. No
additional effects on M&I water use and Alternative 1

costs are expected in comparison to Table of the5providesa sUi/lmary impact
Alternative 3B. analysis for the Bay region. The general

DWR has provided preliminary analysis of description of Alternative 1 and the features

TDS for Alternative 3E. The salinity of the each sub-alternative provided for the

analysis does not consider differences in the Delta Region is valid for the Bay Region as

amount of storage and in the amount and well.

timing of exports between alternatives. Ecosystem Restoration Program
Rather, only differences in conveyance and
intake configurations are modeled using The nature and pattern of impacts are as
DWR Run 472B hydrology. The average of describedfor theDeltaRegion,Altema-
12 monthly 1976 to 1991 average TDS tive 1. Any water quality improvements
levels is 294 ppm, not significantly different would affect the Bay Region through SWP
from the 300 for the baseline condition, and CVP exports.ppm

Alternative 3F would provide cross-Delta Water Quality
conveyance by the chain of lakes concept. The nature and pattern of impacts are as
Up to 6.5 MAF of storage would be described for the Delta Region, Altema-
included. No additional effects on M&I tire 1. Water quality actions include only
water use and costs are expected in two actions:
comparison to Alternative 3B, except that a
loss of municipal water demand in the Delta ¯ Action 2. Reduce emissions of
would result from the inundation of up to contaminants in urban and industrial

islands, runoff enforcement of existingeight by

Alternative 3G would locate the 5,000-cfs
regulations and provision of incentives.

open isolated conveyance facility in ° Action 3. Reduce emissions of
Alternative 3B to the current Sacramento contaminants from wastewater treatment
Deep Ship Channel on the west side of the plant discharges by enforcement of
Sacramento River. No additional effects on existing regulations and provision of
M&I water use and costs are expected in incentives.
comparison to Alternative 3B.

Water quality in the Bay Region could be
Alternative 3H would modify Alternative 3B affected by the quality of SWP and CVP
by adding habitat on the present Tyler exports as discussed below.
Island, changing the location of other
habitat, and reducing in-Delta storage by 200 Water Use Efficiency
TAF for a total of 5.5 MAF of storage. No The nature and pattern of impacts are as
additional effects on M&I water use and described for the Delta Region, Alterna-
costs are expected in comparison to tive 1. Because the Bay Region generally has
Alternative 3B. a high level of conservation, additional costs
Alternative 31 would modify Alternative 2C of conservation per unit of water saved may
by adding an additional isolated intake (the be higher than average. C.M.,FED Water Use
,’aorthern 15,000-cfs isolated Sacramento Efficiency Input Report 5-1 describes
River intake) and other new storage up to preliminary water conservation baseline
6.5 MAF. No additional effects on M&I levels and goals. Potential real water savings
water use and costs are expected in from M&I uses due to CALFED Water Use
comparison to Alternative 3B. Efficiency Actions for UR-4 (the San
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Impacts by Alternative (millions of dollars per year)

Alternative I Alternative 2 Alternative 3
Existing No

EconomicParameter Conditions Action la I lb lc 2a [ 2b 2� [ 2d I 2e 3a [ 3b [ 3c [ 3d [ 3e [ 3f I 3g I 3h [ 3i

CALFED water supply costs 0 0 No costs available
Other water supply costs -14.0 -8.4 -8.4 -8.4 -15.0 -10.6 -15.0 -10.6 [-12.3 -15.0 -11.7 -16.1 -11.7 -16.1 -16.1 !-16.1 -16.1 -16.1 -16.1
Total average costs
Drought conservation costs 42.6 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3
Drought make-up supply costs 0 176.6 176.6 176.6 156.9 177.1 156.9 177.1 !166.9 156.9 173.1 143.5 173.1 143.5 143.5 ~143.5 143.5 143.5 143.5
Total drought costs 42.6 202.9 202.9 202.9 183.2 203.4 183.2 203.4 193.2 183.2 199.4 169.8 199.4’ 169.8 169.8 169.8 169.8 169.8 169.8
Water quality costs S S S S B
Water conservation costs

NOTE:

See notes from Table 4.

Table $. Summary of Impact Analysis for the Bay Region
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Francisco Bay Area) are estimated to be intake configurations are modeled using
8,000 to 15,000 AF. DWR Run 472B hydrology. Results, in

terms of average salinity of exports from
Levee System Integrity Clifton Court, are provided in Table 2.

The nature and pattern of impacts are as There is little difference in salinity between
described for Delta Region, Alternative 1. Alternative 1C and No Action. Therefore,
There is little potential impact except as any potential economic effects are not
levee failure might affect Delta export significant.
operations. Alternative 2

Conveyance The general description of Alternative 2
Because Alternative 1A would include no provided for the Delta Region is valid for
additional storage or conveyance, no water the Bay Region as well.
supply benefits are expected. Alternative Ecosystem Restoration Program
1B would include South Delta
modifications to allow export pumps to The nature and pattern of impacts are as
operate at their physical capacity. For described for Alternative 1.
Alternatives 1A and 1B, preliminary
DWRSIM results suggest there will be no Water Quality
change in water supply and water supply The nature and pattern of impacts are as
economics, and preliminary water quality described for Alternative 1.
analysis is the same as for the No Action
condition. Water Use Efficiency

Storage The nature and pattern of impacts are as
described for Alternative 1.

Alternative 1C would build on Alterna-
tive 1B by enlarging Delta channels and by Levee System Integrity
adding new water storage facilities. Up to The nature and pattern of impacts are as
5 MAF of storage would be added, described for Alternative 1Preliminary DWRSIM modeling studies "
and yield allocation assumptions imply that Conveyance
the Bay Region would gain about 21,000
AF in average years and 26,900 AF in dry Alternative 2A would include the South
years. From the M&I water supply Delta and CVP/SWP conveyance
economic analysis, these gains would improvements as proposed for Alterna-
provide for about 2.4 percent and 2.8 tive 1C. Preliminary DWRSIM modeling
percent of demand in average and dry years, studies and yield allocation assumptions
respectively. The average year supplies are imply that the Bay Region would gain
worth $6.6 million annually in comparison about 6,800 AF in average years and 3,000
to the costs of other supplies, and the AF in dry years. From the M&I water
additional supplies in dry years are worth supply economic analysis, these gains
an additional $19.8 million annually would provide for about 0.8 percent of
relative to the cost of other supplies, demand in average and 0.3 percent in dry

years. The average year supplies are worth
DWR has provided preliminary analysis of $2.2 million annually, but the additional
TDS for Alternative 1C. The salinity CALFED supplies in dry years are worth
analysis does not consider differences in the little ($0.5 million) relative to the supplies
amount of storage and in the amount and they replace.
timing of exports between alternatives.
Rather, only differences in conveyance and DWR has provided preliminary analysis of

TDS for Alternative 2A. The salinity
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analysis does not consider differences in the From the M&I water supply economic
amount of storage and in the amount and analysis, these gains would provide for
timing of exports between alternatives, about 1.4 percent of demand in average and
Rather, only differences in conveyance and dry years. The average year supplies are
intake configurations are modeled using worth $3.9 million annually, and the
DWR Run 472B hydrology, additional supplies in dry years are worth

an additional $9.7 million relative to the
Results, in terms of average salinity of cost of other supplies. Preliminary water
exports from Clifton Court, are summarized quality analysis of water exported from
in Table 2. There is a significant difference Clifton Court is summarized in Table 2.
in the TDS of exports between Altema- Impacts are the same as those discussed for
tive 2A and No Action. However, salinities Alternative 2A.
are generally in a range considered to be
economically unimportant for M&I users. Alternative 2E would develop new
At times, Alternative 2A might provide a conveyance, and up to 5.5 MAF of surface
noticable and economically significant storage and 1 MAF of groundwater storage
economic improvement. Benefits would would be provided. Preliminary DWRSIM
involve aesthetics, treatment costs, and, results and water supply benefits are the
potentially, cost savings from reduced same as those discussed for Alternative 1C.
depreciation. Preliminary water quality analysis of water

exported from Clifton Court is summarized
Alternative 2C would provide three isolated in Table 2. Impacts are the same as those
South Delta conveyance facilities to deliver discussed for Alternative 2A.
water to Clifton Court and the Tracy
pumps, and a small amount of in-Delta Alternative 3
storage would be developed. Preliminary
DWRSIM modeling studies for Alterna- The general description of Alternative 3

tive 2C are the same as those for provided for the Delta Region is valid for

Alternative 2A; therefore, economic the Bay Region as well.
impacts are the same as those discussed for
Alternative 2A. No water quality analysis is
available. Ecosystem Restoration Program

The nature and pattern of impacts are asStorage
described for Alternative 1.

Alternative 2B would add up to 5.5 MAF of
surface storage and 1 MAF of groundwater Water Quality
storage to Alternative 2A. Preliminary The nature and pattern of impacts are as
DWRSIM results and water supply benefits described for Alternative 1.are the same as those discussed for
Alternative 1C. Preliminary water quality Water Use Efficiency
benefits are the same as those discussed for
Alltemative 2A. The nature and pattern of impacts are as

described for Alternative 1.
Alternative 2D would use a screened intake
at Hood to divert water from the Levee System Integrity
SacramentoRiver, a new channel for The nature and pattern of impacts are as
conveyance, and about 2 MAF of new described for Alternative 1.
storage south of the Delta. Preliminary
DWRSIM modeling studies and yield Conveyance
allocation assumptions imply that the Bay
Region would gain about 12,100 AF in Alternative 3A would modify Alterna-

tive 2A by adding a 5,000-cfs isolated openaverage years and 13,900 AF in dry years.
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and Delta islands would be Alternative 3B.facility, not Preliminarywaterquality
flooded and used for conveyance as in analysis of water exported from Clifton
Alternative 2A. Preliminary DWRSIM Court is summarized in Table 2. The
modeling studies and yield allocation concentration of TDS in water exported
assumptions imply that the Bay Region from Clifton Court would be reduced by
would gain about 10,200 AF in average over one-half relative to the No Action
years and 7,900 AF in dry years. From the Alternative. No benefits have been
M&I water supply economic analysis, these quantified in dollar terms, but this is
gains would provide for about 1 percent of believed to be a significant benefit for the
demand in average and dry years. The Bay Area in some years.
average year supplies are worth $3.3
million annually, and the additional Alternative 3F would provide cross-Delta ,
supplies in dry years are worth an conveyance by the chain of lakes concept.
additional $3.5 million relative to the cost No additional effects on M&I water use and
of other supplies, costs are expected in comparison to

Alternative 3B, except that conveyance
Alternative 3C would replace the losses might be increased.open
facility of Alternative 3A with a closed
pipe. With this change, no additional Alternative 3G would locate the 5,000-cfs
effects relative to 3A are expected, open isolated conveyance facility in

Alternative 3B to the current Sacramento
Storage Deep Ship Channel on the west side of the

Sacramento River. No additional effects on
M&I water use and costs are expected inAlternative3Bwouldadd5.7MAFof

surface water storage and 1 MAF of comparison to Alternative 3B.
groundwater storage to Alternative 3A.
Preliminary DWRSIM modeling studies Alternative 3H would modify Altema-
and yield allocation assumptions imply that tive 3B by changin,; the amount and
the Bay Region would gain about 24,900 location of habitat and reducing in-Delta
AF in average years and 40,300 AF in dry storage by 200 TAF, for a total of 5.5 MAF
years. From the M&I water supply of storage. No additional effects on M&I
economic analysis, these gains would water use and costs are expected in
provide for about 2.9 percent and 4.2 comparison to Alternative 3B.
percent of demand in average and dry years,
respectively. The average year supplies are Alternative 31 would modify Alternative 2C
worth $7.7 million annually, and the by adding an additional isolated intake and
additional supplies in dry years are worth other new storage up to 6.5 MAF. No
an additional $33.1 million relative to the additional effects on M&I water use and

costs are expected in comparison tocost of other supplies.
Alternative 3B.

Alternative 3D would replace the open
facility of Alternative 3B with a closed 5.2.3 Sacramento River Region
pipe. No additional effects on M&I water The impact analysis for the Sacramento
use and costs are expected in comparison to River region is summarized in Table 6.
Alternative 3B.

Alternative 1
Alternative 3E would replace the 5,000-cfs
isolated open conveyance facility of The general description of Alternative 1
Alternative 3B with a 15,000-cfs facility, and the features of the each sub-alternative
and the enlargement and barrier at the head provided for the Delta Region is valid for
of the Old River would be removed. No the Sacramento River Region as well.
additional effects on M&I water use and
costs are expected in comparison to
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Ecosystem Restoration Program change in water supply and water supply
economics.

The Ecosystem Restoration Program would
have no effect on the Sacramento River Storage
Region, except as CVP water service
contract supply amounts may be affected. Alternative 1C would build on Alterna-

tive 1B by enlarging Delta channels and by
Water Quality adding new water storage facilities. Up to

5 MAF of storage would be added.
The Water Quality Common Program is the Preliminary DWRSIM modeling studies
same as described for the Delta Region, and yield allocation assumptions imply that
Alternative 1, except that Actions 5,6, and the Sacramento River Region would gain
7 are not included. Major mines in the about 11,100 AF in average years and 7,900
SacramentoRiverBasinincludeIron AF in dry years. From the M&I water
Mountain Mine, Afterthought Mine, supply economic analysis, these gains
Cherokee Mine, and Manzanita Mine. The would provide for about 1.2 percent of
Water Quality Program would have no demand in average and 0.8 percent of
effect on the Sacramento River Region, demand in dry years. The average year
except as CVP water service contract supplies are worth $1.3 million annually,
supply amounts may be affected, and the additional supplies in dry years are

Water Use Efficiency worth an additional $0.6 million annually
relative to the cost of other supplies.

The nature and pattern of impacts are as
described for the Delta Region, Alterna- Alternative 2
five 1. Because the Sacramento River The general description of Alternative 2
Region generally has a low level of provided for the Delta Region is valid for
conservation, additional costs of the Sacramento River Region as well.
conservation per unit of water saved may be
lower than average. CALFED Water Use Ecosystem Restoration Program
Efficiency Input Report 5-1 describes
preliminary water conservation baseline The nature and pattern of impacts are as

described for Alternative 1.levels and goals. Potential real water
savings from M&I uses due to CALFED Water Quality
Water Use Efficiency Actions for UR-1, the
Sacramento River Area, are estimated to be The nature and pattern of impacts are as
5,000 to 9,000 AF. described for Alternative 1.

Levee System Integrity Water Use Efficiency

The Levee System Integrity Program would The nature and pattern of impacts are as
have no effect on M&I water supplies in the described for Alternative 1.
Sacramento River Region. Levee System Integrity

Conveyance The nature and pattern of impacts are as
Because Alternative 1A would include no described for Alternative 1.
additional storage or conveyance, no water Conveyance
supply benefits are expected. Alterna-
tive 1B would include South Delta Alternative 2A would include the South
modifications to allow export pumps to Delta and CVP/SWP conveyance
operate at their physical capacity. For improvements as proposed for Alterna-
Alternatives 1A and 1B, preliminary tive 1C. Preliminary DWRSIM modeling
DWRSIM results suggest there will be no studies and yield allocation assumptions
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Impacts by Alternative (n~mom or dollars per year)

Existing     No     Alternative 1         Alternative 2                       Alternative 3

EconomicParameter Conditions Action la Ilb [ lc 2a 12b I 2� I 2d [2e 3a 13b 13c ]3d 3e ] 3f 13g ]3h I 3i

CALFED water supply costs 0 0 No costs available
Other water s,upply costs 0 0.1 0.1 0.1 -1.2 0 -1.2 0 -0.9 -1.2 0 -1.4 0 -1.4 -1.4 -1.4 -1.4 -1.4-1.4
Total average costs
Drought conservation costs 0 2.6 2.6 2.6 2.0 2.6 2.0 2.6 2.5 2.0 2.3 1.4 2.3 1.4 1.4 1.4 1.4 1.4 1.4
Drought make-up supply costs 1.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total drought costs 1.9 2.6 2.6 2.6 2.0 2.6 2.0 2.6 2.5 2.0 2..3 1.4 2.3 1.4 1.4 1.4 1.4 1.4 1.4
Water quality costs eq

Water conservation costs eq

Note:                                                                                                                                                           ~1

See notes from Table 4.                                                                                                                                                    ~

ITable 6. Summary of Impact Analysis for the Sacramento River Region
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imply that the Sacramento River Region results and water supply benefits are the
would gain about 500 AF in average years same as those discussed for Alternative 1C.
and 900 AF in dry years. From the M&I
water supply economic analysis, these gains Alternative 3
would provide for less than 0.1 percent of The general description of Alternative 3
demand in average and dry years. The provided for the Delta Region is valid for
additional supplies are worth little the Bay Region as well.
($100,000 annually) relative to the cost of
other supplies. Ecosystem Restoration Program

Alternative 2C would provide three isolated The nature and pattern of impacts are as
South Delta conveyance facilities to deliver described for Alternative 1.
water to Clifton Court and the Tracy Water Quality
pumps, and a small amount of in-Delta
storage would be developed. Preliminary The nature and pattern of impacts are as
DWRSIM modeling studies for Alterna- described for Alternative 1.
tire 2C are the same as those for
Alternative 2A; therefore, economic Water Use Efficiency
impacts are the same as those discussed for The nature and pattern of impacts are as
Alternative 2A. described for Alternative 1.

Storage Levee System Integrity
Alternative 2B would add up to 5.5 MAF of The nature and pattern of impacts are as
surface storage and 1 MAF of groundwater described for Alternative 1.
storage to Alternative 2A. Preliminary
DWRSIM results and water supply benefits Conveyance
are the same as those discussed for
Alternative 1C. Alternative 3A would modify Alterna-

tive 2A by adding a 5,000-cfs isolated open
Alternative 2D would use a screened intake facility, and Delta islands would not be
at Hood to divert water from the flooded and used for conveyance as in
Sacramento River, a new channel for Alternative 2A. Preliminary DWRSIM
conveyance, and about 2 MAF of new modeling studies and yield allocation
storage south of the Delta. Preliminary assumptions imply that the Sacramento
DWRSIM modeling studies and yield River Region would gain about 500 AF in
allocation assumptions imply that the average years and 2,300 AF in dry years.
Sacramento River Region would gain about From the M&I water supply economic
8,500 AF in average years and 4,100 AF in analysis, these gains would provide for less
dry years. From the M&I water supply than 0.5 percent of demands. The average
economic analysis, these gains would year supplies are worth $0.1 million
provide for less than 0.1 percent of demand annually, and the additional supplies in dry
in average and dry years. The average year years are worth an additional $0.3 million
supplies are worth $1.0 million annually, relative to the cost of other supplies.
and the additional supplies in dry years are Alternative 3C would replace the openworth an additional $0.2 million relative to
the cost of other supplies, facility of Alternative 3A with a closed

pipe, With this change, no additional
Alternative 2E would develop new effects relative to Alternative 3A are
conveyance, and up to 5.5 MAF of surface expected.
storage and 1 MAF of groundwater storage
would be provided. Preliminary DWRSIM
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Storage water use costs are expected inand

Alternative 3B would add 5.7 MAF of
comparison to Alternative 3B.

surface water storage and 1 MAF of Alternative 3I would modify Alternative 2C
groundwater storage to Alternative 3A. by adding an additional isolated intake and
Preliminary DWRSIM modeling studies other new storage up to 6.5 MAF. No
and yield allocation assumptions imply that additional effects on M&I water use and
the Sacramento River Region would gain costs are expected in comparison to
about 12,300 AF in average years and Alternative 3B.
11,900 AF in dry years. These gains would
provide for about 1.3 and 1.2 percent of 5.2.4 San Joaquin River Region
demand in average and dry years, Table 7 provides a summary of the impact
respectively. The average year supplies are assessment for the San Joaquin River
worth $1.4 million annually, and the Region.
additional supplies in dry years are worth
an additional $1.2 million relative to the Alternative 1

The general description of Alternative 1COStof othersupplies.

Alternative 3D would replace the open and the features of the each sub-alternative
facility of Alternative 3B with a closed provided for the Delta Region is valid for
pipe. No additional effects on M&I water the San Joaquin River Region as well.
use and costs are expected in comparison to Ecosystem Restoration Program
Alternative 3B.

The natttre and pattern of impacts are asAlternative 3E would replace the 5,000-cfs described for the Delta Region, Alterna-isolated open conveyance facility of five 1. Any water quality improvementsAlternative 3B with a 15,000-cfs facility, would affect the San RiverJoaquin Region
and the enlargement and barrier at the head through SWP and CVP exports.
of the Old River would be removed. No
additional effects on M&I water use and Water Quality
costs are expected in comparison to
Alternative 3B. The nature and pattern of impacts are as

described for the Delta Region, Altema-
Alternative 3F would provide cross-Delta five 1, except that water quality actions do
conveyance by the chain of lakes concept, not include Actions 4 and 6. The principal
No additional effects on M&I water use and mine is the New Idria Mine in San Benito
costs are expected in comparison to County.
Alternative 3B, except that conveyance
losses might be increased. Any water quality improvements would

affect the San Joaquin River Region
Alternative 3G would locate the 5,000-cfs through SWP and CVP exports.
open isolated conveyance facility in
Alternative 3B to the current Sacramento Water Use Efficiency
Deep Ship Channel on the west side of the Thenatureandpatternofimpactsare
Sacramento River. No additional effects on described for the Delta Region, Altema-
M&I water use and costs are expected in tive 1. Because the San Joaquin River
comparison to Alternative 3B. Region generally has a lower thanaverage
Alternative 3H would modify Alterna- level of conservation, additional costs of
tive 3B by changing the amount and conservation per unit of water saved may be
location of habitat and reducing in-Delta lowerthanaverage.CALFED WaterUse
storage by 200 TAF, for a total of 5.5 MAF Efficiency Input Report 5-1 describes
of storage. No additional effects on M&I preliminary water conservation baseline
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Impacts by Alternative (millions of dollars per ~,ear)
Alternative 1 Alternative 2 Alternative 3

Existing No la [ |b I |�
2a 2b [ 2c I 2d 2e 3a 3b 3c 13d

[ 3i
Economic Parameter Conditions Action

CALFED water supply costs 0 0 No costs available
Other water supply costs 0 -1.7 -1.7 -1.7 -3.4 -2.2 -3.4 -2.2 -2.6 -3.4 -2.5 -3.7 -2.5 -3.7 -3.7 -3.7 -3.7 -3.7 -3.7
Total average costs
IDrought conservation costs 0 7.0 7.0 7.0 6.6 7.0 6.6 7.0 6.8 6.6 7.0 6.4 7.0 6.4 6.4 6.4 6.4 6.4 6.4
Drought make-up supply costs 8.5 2.1 2.1 2.1 1.4 2.1 1.4 2.1 1.7 1.4 1.9 1.0 1.9 1.0 1.0 1.0 1.0 1.0 1.0
Total droul~ht costs 8.5 9.1 9.1 9.1 8.0 9.1 8.0 9.1 8.5 8.0 8.9 7.4 8.9 7.4 7.4 7.4 7.4 7.4 7.4 tt~
Water quality costs S S S S B eq
Water conservation costs tO

NOTE:                                                                                                                                                                  ~

See notes from Table 4.                                                                                                                                                    ~

I
Table 7. Summary of Impact Analysis for the San Joaquin River Region O
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levels and goals. Potential real water Alternative 2
savings from M&I uses due to CALFED
Water Use Efficiency Actions for UR-2 The general description of Alternative 2
(the Eastside San Joaquin River) and UR-3 provided for the Delta Region is valid for
(the Tulare Lake Region) are estimated to the San Joaquin River Region as well.
be 41,000 to 53,000 AF annually. Ecosystem Restoration Program

Levee System Integrity The nature and pattern of impacts are as
described for Alternative 1.The nature and pattern of impacts are as

described for Delta Region, Alternative 1. Water Quality
There is little potential impact, except as
levee failure might affect Delta export The nature and pattern of impacts are as
operations, described for Alternative 1.

Conveyance Water Use Efficiency

Because Alternative 1A would include no The nature and pattern of impacts are as
additional storage or conveyance, no water described for Alternative 1.
supply benefits are expected. Levee System IntegrityAlternative 1B would include South Delta
modifications to allow export pumps to The nature and pattern of impacts are as
operate at their physical capacity. For described for Alternative 1.
Alternatives 1A and 1B, preliminary
DWRSIM results suggest that there will be Conveyance
no change in water supply and water supply Alternative 2A would include the South
economics. Also, preliminary water quality Delta and CVP/SWP conveyance improve-
anaysis from DWR suggests that there will ments as proposed for Alternative 1C.
be no significant change in water quality. Preliminary DWRSIM modeling studies

Storage and yield allocation assumptions imply that
the San Joaquin River Region would gain

Alternative 1C would build on Alterna- about 3,000 AF in average years and
rive 1B by enlarging Delta channels and by 1,400 AF in dry years. From the M&I water
adding new water storage facilities. Up to supply economic analysis, these gains
5 MAF of storage would be added. Prelim- would provide for less than 0.5 percent of
inary DWRSIM modeling studies and yield demand in average and dry years. The
allocation assumptions imply that the San average year supplies are worth $0.6
Joaquin River Region would gain about million in comparison to the cost of other
9,400 AF in average years and 12,100 AF supplies, but the additional supplies in dry
in dry years. From the M&I water supply years have little additional value because
economic analysis, these gains would the dry-year yield of the supplies replaced is
provide for about 1.3 percent of demand in about the same as the new CALFED
average years, and 1.7 percent of demand in supplies. Analysis of water quality effects
dry years. The average year supplies are are the same as those shown for the Bay
worth $1.7 million in comparison to the Area, Alternative 2A.
costs of other supplies, and the additional
supplies in dry years are worth an Alternative 2C would provide three isolated
additional $1.0 million annually relative to South Delta conveyance facilities to deliver
the cost of other supplies. Preliminary water to Clifton Court and the Tracy
water quality results in pumps, and a small amount of in-Deltaanalysis reported
Table 2 suggest that water quality changes storage would be developed. Preliminary
will be minimal. DWRS!M modeling studies for Alternative
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2C are the same as those for Alternative 3
Alternative 2A; therefore, economic
impacts are the same as those discussed for The general description of Alternative 3

provided for the Delta Region is valid forAlternative 2A.
the Bay Region as well.

Storage
Ecosystem Restoration Program

Alternative 2B would add up to 5.5 MAF of
surface storage and 1 MAF of groundwater The nature and pattern of impacts are as
storage to Alternative 2A. Preliminary described for Alternative 1.
DWRSIM results and water supply benefits Water Quality
are the same as those discussed for
Alternative 1C. Analysis of water quality The nature and pattern of impacts are as
economics is the same as shown for the Bay described for Alternative 1.
Area, Alternative 2B. Water Use Efficiency
Alternative 2D would use a screened intake The nature and pattern of impacts are asat Hood to divert water from the San described for Alternative 1.Joaquin River, a new channel for
conveyance, and about 2 MAF of new Levee System Integrity
storage south of the Delta. Preliminary
DWRSIM modeling studies and yield The nature and pattern of impacts are as
allocation assumptions imply that the San described for Alternative 1.
Joaquin River Region would gain about Conveyance
5,400 AF in average years and 6,300 AF in
dry years. These gains would provide for Alternative 3A would modify
about 0.8 percent of demand in average Alternative 2A by adding a 5,000-cfs
years, and 0.9 percent of demand in dry isolated open facility, and Delta islands
years. The average year supplies are worth would not be flooded and used for
$1.0 million in comparison to the cost of conveyance as in Alternative 2A.
other supplies. These supplies would have Preliminary DWRSIM modeling studies
more value if they can be managed to meet and yield allocation assumptions imply that
demands in dry years. The additional the San Joaquin River Region would gain
supplies in dry years are worth an about 4,600 AF in average years and 3,600
additional $0.5 million annually relative to AF in dry years. From the M&I water
the cost of other supplies. Analysis of water supply economic analysis, these gains
quality economics is the same as shown for would provide for about 0.5 percent of
the Bay Area, Alternative 2D. demand in average years, and 0.7 percent in

dry years. The average year supplies are
Alternative 2E would develop new worth $0.8 million in comparison to the
conveyance, and up to 5.5 MAF of surface cost of other supplies. The additional
storage and 1 MAF of groundwater storage supplies in dry years are worth an
would be provided. Preliminary DWRSIM additional $0.2 million annually relative to
results and water supply benefits are the the cost of other supplies.
same as those discussed for Alterna-
tive 1C. Analysis of water quality Alternative 3C would replace the open
economics is the same as shown for the Bay facility of Alternative 3A with a closed
Area, Altemative 2E. pipe. With this change, no additional

effects relative to Alternative 3A are
expected.
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Storage location of habitat and reducing in-Delta
storage by 200 TAF, for a total of 5.5 MAF

Alternative 3B would add 5.7 MAF of of storage. No additional effects on M&I
surface water storage and 1 MAF of water use and costs are expected in
groundwater storage to Alternative 3A. comparison to Alternative 3B.
Preliminary DWRSIM modeling studies
and yield allocation assumptions imply that Alternative 3I would modify Alternative 2C
the San Joaquin River Region would gain by adding an additional isolated intake and
about 11,200 AF in average years and other new storage up to 6.5 MAF. No
18,100 AF in dry years. From the M&I additional effects on M&I water use and
water supply economic analysis, these gains costs are expected in comparison to
would provide for about 1.6 and 3.8 percent Alternative 3B.
of demands in average and dry years,
respectively. The average year supplies are 5.2.5 Other SWP Service Areas

worth $2.0 million, and the additional Table 8 provides a summary of the impact
supplies in dry years are worth an analysis for the Other SWP Service Areas.
additional $1.8 million annually relative to
the cost of other supplies. Alternative 1

Alternative 3D would replace the open The general description of Alternative 1
facility of Alternative 3B with a closed and the features of the each sub-alternative
pipe. No additional effects on M&I water provided for the Delta Region is valid for
use and costs are expected in comparison to the Other SWP Service Areas as well.

Ecosystem Restoration ProgramAlternative3B.

Alternative 3E would replace the 5,000-cfs The nature and pattern of impacts are as
isolated open conveyance facility of described for the Delta Region, Alterna-Alternative 3B with a 15,000-cfs facility, five 1. Any water quality improvements orand the enlargement and barrier at the head other benefits would affect the Other SWPof the Old River would be removed. No Service Areas through Delta exports only.additional effects on M&I water use and Costs and cost shares are currently
costs are expected in comparison to unknown.
Alternative 3B. Analysis of water quality
economics is the shown for thesame Bay Water Quality
Area, Alternative 3E.

There is no water quality program targeted
Alternative 3F would provide cross-Delta to this region because the region’s
conveyance by the chain of lakes concept, watersheds do not drain to the Bay or Delta.
No additional effects on M&I water use and However, water quality improvements in
costs are expected in comparison to the Delta would affect, the Other SWP
Alternative 3B, except that conveyance Service Areas through SWP exports. Costs
losses might be increased, and cost shares are currently unknown.

Alternative 3G would locate the 5,000-cfs
open isolated conveyance facility in
Alternative 3B to the current Sacramento
Deep Ship channel on the west side of the
Sacramento River. No additional effects on
M&I water use and costs are expected in
comparison to Alternative 3B.

Alternative 3H would modify Alterna-
tive 3B by changing the amount and
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Impacts by Alternative (millions of dollars per, year)

Alternative 1 Alternative 2 Alternative 3 .... I
Existing    No

Economic Parameter Conditions Action la lb lc 2a 2b 2c 2d 2e 3a 3bI 3c 3d 3e 3f 3g 3h 3i

CA,,LFED water supply costs 0 0 No costs available ....
Other water supply costs -91 601 601 601 466 556 466 556 521 466 534 442 534 442 442 442 442 442 442

Total average costs
Drought conservation costs 63 310 310 310 310 310 310 310 310 310 310 310 310 310 310 310 310 310 310

Drought make-up supply 0 685 685 685 535 680 535 680 608 535 650 451 650 451 451 451 451 451 451 O~
costs
i Totaldroughtcos,ts 63 995 995 995 845 990 845 990 918 845 960 761 960 761 761 761 761 761 761

lWater qua, lity cos~ B B B B B B tO

Water conservation costs ~ ¢q

NOTE:                                                                                                                               ~

See notes from Table 4. O

Table 8. Summary of Impact Analysis for Other SWP Service Areas
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Water Use Efficiency and yield allocation assumptions imply that
the Other SWP Service Areas would gain

The nature and pattern of impacts are as about 138,100 AF in average years and
described for the Delta Region, Alterna- 176,700 AF in dry years. These gains
tive 1. Because the Other SWP Service would provide for about 2.4 percent of
Areas generally has a higher than average demand in average years and 4.5 percent of
existing level of conservation, additional demand in dry years. The average year
costs of conservation per unit of water supplies are worth $135.4 million in
saved may be higher than average, comparison to the cost of other supplies.
CALFED Water Use Efficiency Input These supplies would have even more
Report 5-1 describes preliminary water value if they can be managed to meet
conservation baseline levels and goals, demands in dry years. The additional
Potential real water savings from M&I uses supplies in dry years are worth an

additional $150.6 million annually relativeduetoCALFED WaterUseEfficiency
Actions for UR-5 (the Central Coast), UR-6 to the cost of other supplies. These supply
(Southern California), and UR-7 (the values would be less if water transfers from
Colorado River Region) are estimated to be the Central allowedValleywere a supply73,000 to 86,000 AF annually, option.

Levee System Integrity DWR has provided preliminary analysis of
The nature and pattern of impacts are as TDS of export water for Alternative 1C.
described for Delta Region, Alternative 1. The salinity analysis does not consider
There is little potential impact, except as differences in the amount of storage and in
levee failure might affect Delta export the amount and timing of exports between
operations. The economic cost of Delta alternatives. Rather, only differences in
export disruptions is inversely related to the conveyance and intake configurations are
amount of south-of-Delta storage, but this modeled using DWR Run 472B hydrology.
effect is judged too small to warrant a Results, in terms of average salinity of
comparison across alternatives, exports from Clifton Court, are summarized

in Table 2. There is little difference in the
Conveyance TDS of exports between Alternative 1C and

No Action, but the increase in deliveriesBecause Alternative 1A would include no results in increased dilution of lower-additional storage or conveyance, no water
supply benefits are expected. Alternative quality waters from other sources.

1B would include South Deka Economic analysis is forthcoming.

export pumps Alternative 2modificationstoallow to
operate at their physical capacity. For
Alternatives 1A and 1B, preliminary The general description of Alternative 2
DWRSIM results suggest that there will be provided for the Delta Region is valid for
no change in water supply and water supply the Other SWP Service Areas as well.
economics. Preliminary water quality Ecosystem Restoration Program
results also suggest no difference from No
Action conditions. The nature and pattern of impacts are as

Storage described for Alternative 1.

Alternative 1C would build on Alterna-
Water Quality

tive 1B by enlarging Delta channels and by The nature and pattern of impacts are as
adding new water storage facilities. Up to described for Alternative 1.
5 MAF of storage would be added.
Preliminary DWRSIM modeling studies
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Water Use Efficiency the same as those discussed for Alterna-
tive 2A.

The nature and pattern of impacts are as
described for Alternative 1. Storage

Levee System Integrity Alternative 2B would add up to 5.5 MAF of
surface storage and 1 MAF of groundwater

The nature and pattern of impacts are as storage to Alternative 2A. Preliminary
described for Alternative 1. DWRSIM results and water supply benefits

Conveyance are the same as those discussed for Altema-
five 1C. Economic analysis is forthcoming.

Alternative 2A would include the South Even without this analysis, it is believed
Delta and CVP/SWP conveyance that Alternative 2B will result in a signifi-
improvements as proposed for Alterna- cant economic benefit to the region from
five 1C. Preliminary DWRSIM modeling water quality improvement.
studies and yield allocation assumptions
imply that the Other SWP Service Areas Alternative 2D would use a screened intake
would gain about 44,600 AF in average at Hood to divert water from the Other
years and 19,800 AF in dry years. These SWP Service Areas, a new channel for
gains would provide for about 0.8 percent conveyance, and about 2 MAF of new
of demand in average years, and 0.3 percent storage south of the Delta. Preliminary
in dry years. The average year supplies are DWRSIM modeling studies and yield
worth $45.3 million in comparison to the allocation assumptions imply that the Other
cost of other supplies. These supplies SWP Service Areas would gain about
would have more value if they can be 79,300 AF in average years and 91,700 AF
managed to meet demands in dry years. The in dry years. From the M&I water supply
additional supplies in dry years have little economic analysis, these gains would
additional value ($5.4 million) because the provide for about 1.4 percent of demand in
dry-year yield of the supplies replaced is average years and 1.5 percent of demand in
about the same as the new CALFED dry years. The average year supplies are
supplies, worth $79.5 million, and the additional

supplies in dry years are worth an
DWR has provided preliminary analysis of additional $77.3 million annually relative to
TDS of exports for Alternative 2A. Results, the cost of other supplies.
in terms of average salinity of exports from
Clifton Court, are summarized in Table 2. DWR has provided preliminary analysis of
There is a significant difference in the TDS TDS of exports for Alternative 2D. Results,
of exports between Alternative 2A and No in terms of average salinity of exports from
Action, and the increase in deliveries Clifton Court, are summarized in Table 2.

increased dilution of lower- There is a significant d.ifference in the TDSresultsin
quality waters from other sources, of exports between Alternative 2D and No
Economic analysis is forthcoming. Action, and the increase in deliveries

results in increased dilution of lower-
Alternative 2C would provide three isolated quality waters from other sources.
South Delta conveyance facilities to deliver Economic analysis is forthcoming.
water to Clifton Court and the Tracy
pumps, and a small amount of in-Delta Alternative 2E would develop new
storage would be developed. Preliminary conveyance, and up to 5.5 MAF of surface
DWRSIM modeling studies for Alterna- storage and 1 MAF of groundwater storage
tive 2C are the same as those for Alterna- would be provided. Preliminary DWRSIM
five 2A; therefore, economic impacts are results and water supply benefits are the

same as those discussed for Alternative 1C.
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DWR has provided preliminary analysis of 0.9 percent in dry Theyears. averageyear
TDS of exports for Alternative 2E. Results, supplies are worth $67.4 million, and the
in terms of average salinity of exports from additional supplies in dry years are worth
Clifton Court, are summarized in Table 2. an additional $35.3 million annually
There is a significant difference in the TDS relative to the cost of other supplies.
of exports between Alternative 2E and No
Action, and the increase in deliveries Alternative 3C would replace the open
results in increased dilution of lower- facility of Alternative 3A with a closed
quality waters from other sources, pipe. With this change, no additional
Economic analysis is forthcoming. Even effects relative to 3A are expected.
without this analysis, it is believed that Storage
Alternative 2E will result in a significant
economic benefit to the region from water Alternative 3B would add 5.7 MAF of
quality improvement, surface water storage, and 1 MAF of

groundwater storage to Alternative 3A.
Alternative 3 Preliminary DWRSIM modeling studies

The general description of Altemative 3 and yield allocation assumptions imply that
provided for the Delta Region is valid for the Other SWP Service Areas Region
the Bay Region as well. would gain about 163,600 AF in average

years and 265,200 AF in dry years. These
Ecosystem Restoration gains would provide for about 2.8 percent

Program of demand in average years, and 4.4 percent
in dry years. The Other SWP Service Areas

The nature and pattern of impacts are as Region in the 2020 average condition
described for Alternative 1. would require new water to meet demands,

Water Quality so the average year supplies are worth
$158.8 million, and the additional supplies

The nature and pattern of impacts are as in dry years are worth an additional $234.6
described for Alternative 1. million annually relative to the cost of other

Water Use Efficiency supplies.

Alternative 3D would replace the openThe nature and pattern of impacts are as facility of Alternative 3B with a closeddescribed for Alternative 1.
pipe. No additional effects on M&I water

Levee System Integrity use and costs are expected in comparison to
Alternative 3B.

The nature and pattern of impacts are as
described for Alternative 1.                  Alternative 3E would replace the 5,000-cfs

isolated open conveyance facility of
Conveyance Alternative 3B with a 15,000-cfs facility,

Alternative 3A would modify Alterna- and the enlargement and barrier at the head
tive 2A by adding a 5,000-cfs isolated open of the Old River are removed. No addi-
facility, and Delta islands would not be tional effects on M&I water use and costs
flooded and used for conveyance as in are expected in comparison to Alterna-
Alternative 2A. Preliminary DWRSIM tive 3B.

DWR has provided preliminary analysis ofmodelingstudiesandyieldallocation
assumptions imply that the Other SWP TDS of exports for Alternative 3E. Results,
Service Areas would gain about 66,900 AF in terms of average salinity of exports from
in average years and 52,100 AF in dry Clifton Court, were summarized in Table 2.
years. These gains would provide for about There is a significant difference in the TDS
1.2 percent of demand in average years, and of exports between Alternative 3E and No
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Action, and the increase in deliveries 6.0 References Cited
results in increased dilution of lower-

Bass, Ronald E., Albert I. Herson, andquality waters from other sources.
Economic analysis is forthcoming. Even Kenneth M. Bogdan, 1996. "CEQA
without this analysis, it is believed that Deskbook." Solano Press Books, Point
Alternative 3E will result in a significant Arena.
economic benefit to the region from water CALFED Bay-Delta Program, 1996. Initial
quality improvement. Draft Impact Significance Thresholds

Alternative 3F would provide cross-Delta Criteria. Draft Report. August 27

conveyance by the chain of lakes concept. DWR Modeling Support Branch, Delta
No additional effects on M&I water use and Modeling Section. 1997. Progress Report.
costs are expected in comparison to Delta Simulation Model Studies of
Alternative 3B, except that conveyance CALFED Alternatives 1A, 1C, 2B, 2D, 2E,
losses might be increased, and 3E. June 15.

Alternative 3G would locate the 5,000.-cfs Milliken Chapman Research Group, Inc.,
open isolated conveyance facility in 1998. Estimating Economic Impacts of
Alternative 3B to the current Sacramento Salinity of the Colorado River. February.
Deep Ship channel on the west side of the
Sacramento River. No additional effects on
M&I water use and costs are expected in
comparison to Alternative 3B.

Alternative 3H would modify Altema-
five 3B by changing the amount and
location of habitat and reducing in-Delta
storage by 200 TAF for a total of 5.5 MAF
of storage. No additional effects on M&I
water use and costs are expected in
comparison to Alternative 3B.

Alternative 31 would modify Alternative 2C
by adding an additional isolated intake and
other new storage up to 6.5 MAF. No
additional effects on M&I water use and
costs are expected in comparison to
Alternative 3B.

5.3 Summary of Comparisons by Region

Economic impacts of the Ecosystem
Restoration, Water Quality, Water Use
Efficiency, and Levee System Integrity
Common Programs have not been
quantified, primarily for lack of information
on the magnitude of physical impacts and
cost sharing. Impacts of water storage and
water conveyance components are
summarized by region in Tables 9 through
16. All of the analysis on which these
tables are based is preliminary and subject
to change.
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CALFED
Water Other Water Water Water
Storage Supply Quality Conservation

Alternative Costs Costs Costs Costs

Existing None Many sunk costs, Increasing importanceIncreasing.
Conditions some excess capacity,of stored water for

water quality con~xol.

No Action None Includes CVPIA and Delta water quality Small increase in real
Alternative Los Vaqueros. deteriorates relative water costs and water

Increased demand to existing conditions,prices, and conservation
requires new supplies initiatives result in some
or more use of water savings.
existing supplies,
increasing costs.

Alternative 1 Unknown Alternative 1C Effects of storage on Increased storage
reduces other water water quality cannot discourages conservation
supply costs with be judged with only if yield is less
5 MAF of new existing results, expensive than other
storage, water supplies.

Alternative 2 Unknown Alternatives 2B and Effects of storage on Increased storage
2E reduce other waterwater quality cannot discourages conservation
supply costs with 5 be judged with only if yield is less
MAF of new storage, existing results, expensive than other

water supplies.

Alternative 3 Unknown All variations (exceptEffects of storage on Increased storage
for Alternatives 3A water quality cannot discourages conservation
and 3C include more be judged with only if yield is less
storage, which existing results, expensive than other
reduces other water water supplies.
supply costs.

Table 9. Generalized Impacts of Alternatives on M&I Water Costs for the Delta
Region~Water Storage

!
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CALFED
Water Other Water Water Water

Conveyance Supply Quality Conservation
Alternative Costs Costs Costs" Costs

Existing ConditionsNone Many sunk costs, Conveyance Increasing.
some excess capacity limits
capacity, ability to move

water when quality
is better.

No Action None Increased demand Less excess Conservation may help
Alternative may require more capacity in 2020 relieve capacity

capacity, increasingmeans less ability to conslraints.
costs, move water when

quality is better.

Alternative 1 Unknown No substantial No quantifiable Without supply
changes to convey- effect on water increase, no interaction
ante and no quanti-quality, between conveyance
fiable effect on and conservation.
supplies.

Alternative 2 Unknown Changes to Significant Without supply
conveyance have improvement in increase, no interaction
little quantifiable source water qualitybetween conveyance
effect on water in some years, and conservation.
supplies, effect of Alterna-

tive 2C is unknown.

Alternative 3 Unknown Isolated facility Significant source Without significant
increases water water quality supply increase, no
supply, but effect improvements not interaction between
not considered likely for Alterna- conveyance and
significant, tire 3E, others are conservation.

unknown.

¯ Water quality analysis considered effects of different intake and conveyance configurations without analysis of
interactions with storage or export amounts, or timing.

Table 10. Generalized Impacts of Alternatives on M&I Water Costs for the Delta
Region--Water Conveyance
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CALFED
Water Other Water Water Water

Storage Supply Quality Conservation
Alternative Costs Costs Costs Costs

Existing None Many sunk costs, Increasing importanceIncreasing.
Conditions some excess capacity,of stored water for

water quality control.

No Action None Includes CVPIA. Delta water quality Small increase in real
Alternative Increased demand deteriorates relative water costs and water

requires new suppliesto existing condi- prices, and
or more use of tions, conservation initiatives
existing supplies, result in some water
increasing costs, savings.

Alternative 1 Unknown Alternative 1C Effects of storage on Increased storage
reduces other water water quality cannot discourages
supply costs with be judged with conservation only if
5 MAF of new existing results, yield is less expensive
storage, than other water

supplies.

Alternative 2 Unknown Alternatives 2B and Effects of storage on Increased storage
2E reduce other waterwater quality cannot discourages
supply costs with 5 be judged with conservation only if
MAF of new storage, existing results, yield is less expensive

than other water
supplies.

Alternative 3 Unknown All variations (exceptEffects of storage on Increased storage
forAlternatives 3A water quality cannot discoura; ,,es
and 3C) include morebe judged with conservation only if
storage, which existing results, yield is less expensive
reduces other water than other water
supply costs, supplies.

I Table 11. Generalized Impacts of Alternatives on M&I Water Costs for the Bay
Region--Water Storage

I

I
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CALFED
Water Other Water Water Water

Conveyance Supply Quality Conservation
Alternative Costs Costs Costs" Costs

Existing ConditionsNone Many sunk costs, Conveyance Increasing.
some excess capacity limits
capacity, ability to move

water when quality
is better.

No Action None Increased demand Less excess Additional conservation
Alternative may strain capacity in 2020 may reduce capacity

conveyance means less ability to pressures.
capacity into the move water when
region, quality is better.

Alternative 1 Unknown No substantial No quantifiable Without supply
changes to effect on water increase, no interaction
conveyance and no quality, between conveyance
quantifiable effect and conservation.
on supplies.

Alternative 2 Unknown Changes to Significant Without supply
conveyance have improvement in increase, no interaction
little quantifiable source water qualitybetween conveyance
effect on water in some years, and conservation.
supplies, effect of Alterna-

tive 2C is unknown.

Alternative 3 Unknown Isolated facility Significant source Without significant
increases water water quality supply increase, no
supply, but effect improve-ments interaction between
not considered likely for Alterna- conveyance and
significant, tire 3E, others are conservation.

unknown.

¯ Water quality analysis considered effects of different intake and conveyance configurations without analysis of
interactions with storage or exl~rt amounts, or timing.

Table 12. Generalized Impacts of Alternatives on M&I Water Costs for the Bay
Region--Water Conveyance
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CALFED
Water Other Water Water Water

Storage Supply Quality Conservation
Alternative Costs Costs Costs Costs

Existing None Many sunk costs, Water quality Increasing, assume
Conditions some excess capacity,generally not a Level 1.

problem.

No Action None Includes CVPIA. Some deterioration ofSmall increase in real
Alternative Increased demand water quality relativewater costs and water

requires new suppliesto existing conditions,prices, and
or more use of conservation initiatives
existing supplies, result in some water
increasing costs, savings.

Alternative 1 Unknown Alternative 1C Effects of storage on Increased storage
reduces other water water quality cannot discourages
supply costs with 5 be judged with conservation only if
MAF of new storage, existing results, yield is less expensive

than other water
supplies.

Alternative 2 Unknown Alternatives 2B and Effects of storage on Increased storage
2E reduce other waterwater quality cannot discourages
supply costs with 5 be judged with conservation only if
MAF of new storage, existing results, yield is less expensive

than other water
supplies.

Alternative 3 Unknown All variations (exceptEffects of storage on Increased storage
for Alternatives 3A water quality cannot discourages
and 3C) include morebe judged with conservation only if
storage which reducesexisting results, yield is less expensive
other water supply than other water
costs, supplies.

I Table 13. Generalized Impacts of Alternatives on M&I Water Costs for the Sacramento
River RegionmWater Storage

I
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CALFED
Water Other Water Water Water

Conveyance Supply Quality Conservation
Alternative Costs Costs Costs’ Costs

Existing ConditionsNone Many sunk costs, Water quality Increasing.
some excess generally not a
capacity, problem, not related

to Delta
conveyance.

No Action None Increased demand Water quality Little interaction
Alternative increases peak deteriorated, but between conservation

deliveries, but not still not a big and Delta conveyance.
through Delta. problem.

Alternative 1 Unknown No substantial No quantifiable Without supply
changes to effect on water increase, no interaction
conveyance and no quality, between conveyance
quantifiable effect and conservation.
on supplies.

Alternative 2 Unknown Changes to No quantifiable Without supply
conveyance have effect on water increase, no interaction
little quantifiable quality, between conveyance
effect on water and conservation.
supplies.

Alternative 3 Unknown Isolated facility No quantifiable Without significant
increases water effect on water supply increase, no
supply, but effect quality, interaction
not considered conveyance and
significant, conservation.

Water quality analysis considered effects of different intake and conveyance configurations without analysis of
interactions with storage or export amounts, or dining.

Table 14. Generalized Impacts of Alternatives on M&I Water Costs for the Sacramento
River RegionBWater Conveyance

I
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CALFED
Water Other Water Water Water

Storage Supply Quality Conservation
Alternative Costs Costs Costs Costs

Existing None Many sunk costs, Increasing importanceIncreasing.
Conditions some excess capacity,of stored surface

water.

No Action None Includes CVPIA. Delta water quality Small increase in
Alternative Increased demand declines relative to supplies, real water costs

requires new suppliescurrent conditions, and water prices, and
or more use of more use of surface conservation initiatives
existing supplies, water to substitute forresult in some water
increasing costs, degraded savings.

groundwater.

Alternative 1 Unknown Alternative 1C Effects of storage on Increased storage
reduces other water water quality cannot discourages conservation
supply costs with 5 be judged with only if yield is less
MAF of new storage, existing results, expensive than other

water supplies.

Alternative 2 Unknown Alternatives 2B and Effects of storage on Increased storage
2E reduce other waterwater quality cannot discourages conservation
supply costs with 5 be judged with only if yield is less
MAF of new storage, existing results, expensive than other

water supplies.

Alternative 3 Unknown All variations (exceptEffects of storage on Increased storage
for Alternatives 3A water quality cannot discourages conservation
and 3C) include morebe judged with only if yield is less
storage which reducesexisting results, expensive than other
other water supply water supplies.
costs.

Table 15. Generalized Impacts of Alternatives on M&I Water Costs for the San Joaquin
River Region--Water Storage

!
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CALFED
Water Other Water Water Water

Conveyance Supply Quality Conservation
Alternative Costs Costs Costs’ Costs

Existing None Many sunk costs, Conveyance capacity Increasing.
Conditions some excess capacity,limits ability to move

water when quality is
better.

No Action None Increased demand Less excess capacity Little interaction between
Alternative increases peak in 2020 means less conservation and

deliveries, ability to move water conveyance.
when quality is better.

Alternative I Unknown No substantial No quantifiable effectWithout supply increase,
changes to on water quality, no interaction between
conveyance and no conveyance and
quantifiable effect on conservation.
supplies.

Alternative 2 Unknown Changes to Significant Without supply increase,
conveyance have littleimprovement in no interaction between
quantifiable effect onsource water quality conveyance and
water supplies, in some years, effect conservation.

of Alt 2C unknown.

Alternative 3 Unknown Isolated facility Significant source Without significant
increases water water quality supply increase, no
supply, but effect not improvements likely interaction between
considered forAlternative 3E, co~,veyance and
significant, others unknown, conservation.

¯ Water quality analysis considered effects of different intake and conveyance configurations without analysis of
interactions with storage or export amounts, or timing.

Table 16. Generalized Impacts of Alternatives on M&I Water Costs for the San Joaquin
River Region--Water Conveyance

I
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I
CA.LFED

Water Other Water Water Water

i Storage Supply Quality Conservation
Alternative Costs Costs Costs Costs

Existing None Many sunk costs, Increasing importanceIncreasing.

I Conditions some excess capacity,of stored water for
water quality control.

No Action None Increased demand Delta water quality Moderate increase inI Alternative requires new suppliesdeteriorates relative supplies, real water costs
or more use of to existing conditions,and water prices, and
existing supplies, conservation initiatives

I increasing costs, result in water savings.

Alternative 1 Unknown Alternative I C Effects of storage on Increased storage
reduces other water quality cannot be discourages conservation

I supply costs with judged with existing only if yield is less
5 MAF of new results; increased expensive than other
storage, delivery from water supplies.

I Alternative 1C should
reduce water quality
costs.

I Alternative 2 Unknown Alternatives 2B and Effects of storage on Increased storage
2E reduce other waterquality cannot be discourages conservation
supply costs with judged with existing only if yield is less

I 5 MAF of new results. Increased expensive than other
storage, delivery from water supplies.

Alternatives 2B and
2E should contribute

I to significantly
reduced water quality
costs.

I Alternative 3 Unknown All variations (exceptEffects of storage on Increased storage
for Alternatives 3A water quality cannot discourages conservation
and 3C) include morebe judged with only if yield is less

I storage, which existing results, expensive than other
reduces other water Increased delivery water supplies.
supply costs, fromAlternative 3E

I should contribute to
significantly reduced
water quality costs.

I Table 17. Generalized Impacts of Alternatives on M&I Water Costs for Other SWP
Service Areas--Water Storage

!

!
CALFED Bay-Delta Program M&I Water Supply Economics
Draft Environmental Impacts Technical Report 49 August 1997

!
C--002642

(3-002642



CALFED
Water Other Water Water Water

Conveyance Supply Quality Conservation
Alternative Costs Costs Costs’ Costs

Existing ConditionsNone Many sunk costs, Conveyance Increasing, assume
some excess capacity limits Level I.
capacity, ability to move

water when quality
is better.

No Action None Less excess Less excess Little interaction
Alternative capacity, especiallycapacity in 2020 between conservation

from Colorado means less ability toand conveyance.
River system, move water when

quality is better.

Alternative 1 Unknown No substantial No quantifiable Without supply
changes to con- effect on water increase, no interaction
veyance and no quality, between conveyance
quantifiable effect and conservation.
on supplies.

Alternative 2 Unknown Changes to convey-Significant Without supply
anee have little improvement in increase, no interaction
quantifiable effect source water qualitybetween conveyance
on water supplies, in some years, and conservation.

effect of Alterna-
tive 2C is unknown.

Alternative 3 Unknown Isolated facility Significant source Without significant
increases water water quality supply increase, no
supply, but effect improvements are interaction between
not considered likely for Alterna- conveyance and
significant, tive 3E, others are conservation.

unknown.

¯ Water quality analysis considered effects of different intake and conveyance configurations without analysis of
interactions with storage or export amounts, or timing.

Table 18. Generalized Impacts of Alternatives on M&I Water Costs for Other SWP
Service Areas--Water Conveyance
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